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TERRITORIAL BEHAVIOR OF THE AMERICAN COOT 
By GORDON W. GULLION 


The American Coot (Fulica americana) is an abundant and prolific aquatic game 
bird, yet relatively little has been published on its breeding behavior. The material pre- 
sented in this paper was gathered as part of a study of breeding behavior made in the 
San Francisco Bay area, California, between March, 1949, and August, 1950. Certain 
additional observations were made in the fall and winter of 1950-51 in the Honey Lake 
area of northeastern California. 

Many of the birds studied were tagged with a neck-tab pinned to the nape of the 
neck. Others were identified by territorial behavior coupled with size and shape of the 
frontal shield. Sex determination was made mostly on the basis of voice dimorphism 
while age determination was made largely by leg color (for details on these subjects 
see Gullion, 1950, 1951a, 19515, 1952a). 


STUDY AREAS 


The two major study areas were Jewel Lake, a large pond in the north end of Charles 
Lee Tilden Regional Park, Contra Costa County, and Lake Temescal, which comprises 
most of Lake Temescal Regional Park at the western base of the Berkeley Hills in 
Oakland, Alameda County. 

Jewel Lake was formed about 1900 by damming Wildcat Creek, an intermittent 
stream which flows northwesterly between the Berkeley Hills and San Pablo Ridge. 
This pond has a maximum depth of ten feet; it is 510 feet above sea level and about 
seven miles from San Francisco Bay as Wildcat Creek flows. About a third of the pond 
is filled with emergent vegetation, mostly narrow- and broad-leaved cattails (Typha 
angustifolia and T. latifolia). Water plantain (Alisma plantago-aquatica) and nut-grass 
(Cyperus eragrostris) grow abundantly along the shore. During the summer and fall 
the open water is choked with sago pondweed (Potamogeton pectinatus). 

Lake Temescal was formed about 1860 by damming Dingee Creek. It lies about 
three and one-half miles from San Francisco Bay, at an elevation of 420 feet. There 
is only about a quarter acre of emergent vegetation, consisting primarily of the same 
species as at Jewel Lake. The steep shore, which drops quickly to ten or more feet 
around most of the lake, precludes greater development of marsh vegetation. However, 
additional cover is supplied by clumps of water iris and weeping willow (Salix baby- 
lonica) along the shore-line. The sago pondweed is kept in check by chemical means 
since this lake is heavily used for swimming and boating through the spring and summer. 

Supplementary observations were made on Lake Merritt, in downtown Oakland; in 
the Aquatic Park along Berkeley’s waterfront; on Stow Lake and Middle Lake of the 
Chain of Lakes in San Francisco’s Golden Gate Park; in the Suisun Marshes south of 
Suisun City, Solano County; at the Gray Lodge State Waterfowl Refuge, about eight 
miles southwest of Gridley, Butte County; and at Honey Lake Waterfowl Management 
Area, 20 miles east of Susanville, Lassen County, California (see table 1 for additional 
information on these areas). 

The coot populations at Lake Merritt, Aquatic Park, Stow Lake and the Suisun 
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Marshes are almost entirely migratory. The Middle Chain Lake supports a good breed- 
ing population of Pied-billed Grebes (Podilymbus podiceps), Mallards (Anas platy- 
rhynchos), and coots, while the Gray Lodge and Honey Lake areas normally have some 
breeding coots as well as many breeders among various species of waterfowl. 

The observations made on the several areas will be combined into one generalized 
account. Most of the data are based on the behavior of coots securing and guarding nine 
territorial areas. Two of these areas were on Jewel Lake, one at the south end (the JL-S 


Table 1 
The Study Areas 


Areas Acres Number Origin Type of water Notes 
of coots 
Breed- Winter- 
ing ing 
Jewel Lake 2.7. 4 10-12 impoundment fresh pH 8.5 (see text). 
Lake Temescal 12.0 6 20-25 impoundment fresh (see text). 
Lake Merritt 155 0 300-500 natural saline No emergent or floating vegeta- 


tion. Algae only plants available 
in water. Level controlled by 
flood-gates. Badly polluted. 


Aquatic Park 95 QO 100-110 impoundmer* _ saline Vegetation same as Lake Merritt. 
Level controlled by valves. Badly 
polluted. 

Stow Lake 47.1 0-2 50-70 impoundment fresh No emergent vegetation and float- 


ing vegetation scarce. Subject to 
much disturbance from human 


activities. 
Middle Chain 22 ? impoundment fresh % filled with emergent vegeta- 
Lake tion. Good food and cover situa- 
tion. 
Suisun Marshes 58,700 O-? to natural brackish Well supplied with natural emer- 
50,000 gent vegetation. Some parts sub- 


ject to inundation by ocean tides. 
Water subject to variation in level 
and in salinity. 


Gray Lodge 2,500 ? to improved fresh Intensively managed for breeding 

Refuge 5,000 natural and wintering waterfowl. Cover 
and food conditions excellent. 

Honey Lake 2,000 ? 0-500 improved alkaline Intensively managed for breeding 

Refuge natural and wintering waterfowl. Cover 


and food conditions excellent. 


area guarded by the JL-S pair) and one at the north end (the JL-N area), both of 
which are normally permanent coot territories (see fig. 1). Of the seven territories on 
Lake Temescal, three are permanent, these being the one centered about the east inlet 
(the LT-E area), one at the mouth of Dingee Creek (the LT—SW area) and one in the 
area southeast of the island (the LT-SE area; see fig. 2). The other four territories 
on Lake Temescal were all temporary, that is, they were established in late winter and 
were maintained into the early part of the breeding season, when they were abandoned 
for lack of suitable breeding sites. These areas consisted of one in the swimming area 
at the northern corner of the lake (the LT—NE area), one between the NE and E areas 
(the LT—N area), one wedged between the E and SE areas (the LT—M area) and the 
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fourth along the west shore (the LT—W area), including mostly the northern part of 
the SW area. It is believed that temporary territories were maintained mostly by winter- 
ing migrants, although some of those established during late spring may have belonged 
to local young of the previous season. 

BEHAVIOR 


The American Coot, in its behavior, seems to be as completely territorial as any 
species of bird. Among resident coots territorial behavior lasts throughout the year. 
Moreover, during parts of the breeding period coots indulge in aggressive behavior 
against other species of birds and also against some non-avian vertebrates. Since terri- 
torial activity is at its lowest ebb during the winter, it seems logical to begin the discus- 
sion with that season and to follow chronologically the seasonal development and de- 
cline of territorialism. 

Winter—By the middle of October resident coots seem to have retired to the area 
they intend to defend as winter territory. This nucleus area, centered about the previous 
season’s nesting sites, is referred to as the “core” area (see figs. 1 and 2). Core areas are 
defended throughout the winter by resident coots, except when physical conditions such 
as altered water levels or extensive ice coverage force them to do otherwise. 

Two pairs at Lake Temescal were forced to abandon core areas when the water level 
dropped to a minus 13 foot stage and the nearest shoreline was over 250 feet from the 
previous outer limits of these two core areas. A third pair (LT—E), whose territory was 
along a steep shore, defended a laterally displaced core area of approximately the same 
size as their normal area. With restoration of the normal water level, the pairs returned 
to defend their former areas. 

At Honey Lake, despite a considerable influx of wintering migrants, territorial areas 
were successfully defended thtough the winter. Even during brief periods of extreme 
cold when all but small areas of water surface were frozen, territorial birds remained 
on or close to their core areas, quickly resuming active defense as soon as the ice melted. 

Throughout the winter a few pairs of migrant coots at Lake Merritt indulged in 
poorly developed territorial activity and by mid-December some of the 18 migrant 
birds had established territories at Lake Temescal. In addition to the migrant coots on 
Lake Temescal, seven taken at Lake Merritt (4632, $633, $637, $639, $650, 2635, 
2643) were released there on December 9 and 16, 1949; these were sexed by laparotomy, 
tagged, and the primaries of one wing clipped. On Jewel Lake the JL-N¢ was paired 
with one of his 1949 second brood daughters and was defending a core area. A recently 
arrived pair was defending a core in the JL—S area and there were about 12 other 
migrant coots on the lake. 

Through January the sizes of the defended areas remained relatively stable, but 
new pairs commenced to defend previously unused areas on Lake Temescal from time 
to time. Up until the end of February the winter condition prevailed, core areas being 
defended by resident birds and new similarly sized areas being established and guarded 
by either newly formed or migrant pairs. 

In January, 1950, at Gray Lodge Refuge and in the period from October, 1950, to 
March, 1951, at Honey Lake Refuge, coots were observed to be in the same stage of ter- 
ritorial behavior as in the San Francisco Bay area. The core areas at Gray Lodge and 
Honey Lake seemed to be similar in size to those at the south end of Lake Temescal. 
In January, 1952, migrant coots were seen engaging in definite territorial behavior on 
Lake Mohave, a few miles south of Hoover Dam in southern Nevada. 

Spring. —During early March an upsurge in territorial activity became evident 
(fig. 3). Resident coots commenced protecting areas adjacent to their winter core areas 
and generally expanding their domains, with antisocial displays (Gullion, 19525) be- 
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Fig. 1. Territorial areas of American Coots on Jewel Lake. 


coming increasingly frequent and severe. At both Jewel Lake and Lake Temescal resi- 

dent coots were building nest structures in mid-March and were laying eggs by the end 

of the month. 
Some pairs without suitable territory began to invade territorial waters frequently, 

seeking possible nesting sites, while others departed for other regions. The last non- 

territorial coot left Jewel Lake on the night of March 26, and the non-territorial popu- 

lation on Lake Temescal consisted of only seven coots (including four tagged birds) 

on April 5. | 
Elsewhere in the Bay area the departure of migrant coots was apparent. The winter 

population of 103 coots on Berkeley’s Aquatic Park had dropped to 81 by March 10; 
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Fig. 2. Territorial areas on Lake Temescal. 








to 43 on March 24; to 16 on March 29; to ten on April 8; to seven on April 12; and 
to none by April 21. A similar drop was noted on Lake Merritt but it was not so readily 
documented because of the size of this lake. 

Territorial affairs at Gray Lodge and Honey Lake in March, 1950, and March, 1951, 
respectively, were in the same state of flux as in the Bay area during the same seasonal 
period. Core areas observed in midwinter at both areas had been much expanded and 
the wintering flocks, at least at Gray Lodge, were much reduced in size. 

During a late evening hour on March 31, 1950, I observed what seemed to be the 
peak of territorial expansion on Lake Temescal. A pair was trying to establish a new 
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territory between the LT—-E and LT-SE areas (the LT—M area). The LT—W pair was 
trying to obtain control of a cattail area within the LT-SW area while the LT-N pair 
sought control of some cattails near the center of the LT—E area (see fig. 2). The urge 
to nest was becoming powerful and three resident pairs, with fully expanded territories, 
controlled all the good nesting sites. The several other territorial pairs found themselves 
without suitable nesting sites and were trying to secure them. 

The resulting vicious melee was desperate. For 53 minutes I watched a continual 
conflict centering just northwest of the island. At times as many as seven birds were 
in simultaneous paired display, on several occasions four birds were engaged in one scrap 
and at least three times excitement became so intense that coots coming to the aid of 
their beleagured mates attacked and thoroughly mauled their own mates before realiz- 
ing their mistake. 

The following day the new boundaries seemed to be established. The LT—W pair 
succeeded in holding the LT-SW pair at the new border, but the LT—M pair, though 
occupying its new area, was impotent against the furious attacks of the LT-SE and 
LT-E males. The LT—M birds were able to repulse the irregular invasions of the mi- 
grant birds and the LT—W pair. Only the attention required by nesting duties prevented 
the LT-SE and LT-E coots from driving the LT—M pair out of its newly acquired area. 

The LT-M pair, by being able to remain in its area, gradually developed a deter- 
mination to defend it and confidence in its ability to do so. Although under constant 
pressure from the LT-SE pair, the LT—M pair remained in possession of a more or less 
secure territory. 

Through early April the non-resident birds (including migrants and possibly some 
immatures of the 1949 season) continued to maintain their territories but as the season 
wore on they gradually gave up their futile efforts to secure adequate nesting areas and 
left the lakes. The LT-N pair gave up about April 5 and moved out shortly afterward. 
About April 8, the LT—M ¢, possibly discouraged over the repeated attacks of the LT- 
SE¢, deserted his mate and territory and disappeared from the lake. Following her 
mate’s disappearance, the LT—-M 2 abandoned the M area, which was then promptly 
absorbed by the LT—W pair. On April 17, a marked male ( ¢ 633—previously a member 
of the gregarious non-territorial flock consisting of migrants and other marked coots) 
and his newly acquired mate (M°) regained the LT—M area from the LT-W pair’s 
control. About April 20, the LT—-W¢ deserted his mate and area, to be almost imme- 
diately replaced by another marked male ( 2650) from the flock. 

At Jewel Lake the JL-S? disappeared in late April, 1950, and after about two weeks 
of nonterritorial behavior, the JL-S¢é left the pond with only the JL-N pair present. 
At the same date in 1949 the summer territories on Jewel Lake had been fully determined 
(see fig. 1). 

In early May, hatching was occurring or was just completed and the vigor of terri- 
torial defense surged to a new high peak (fig. 3). The few nonresident birds still holding 
sections of the permanent territories were soon driven out of those areas and left the 
lakes. By late May, 1950, at Lake Temescal, except for a small sector of the LT-SE 
area still held by the LT—M pair (in which three display platforms had been built), the 
limits of the several territories were the same as they were in July, 1949. 

Summer.—By the first of June, the establishment and expansion of territory had 
ceased and all the successful coots were busily engaged in family duties and in protect- 
ing the territorial areas they had secured. 

Interspecific aggression was severe. A Ruddy Duck (Oxyura jamaicensis) trying 
to nest in the SE area at Lake Temescal seemed to be encountering a good deal of oppo- 
sition from the LT-SE pair. Before this pair of coots had young, another Ruddy Duck 





July, 1953 TERRITORY IN THE AMERICAN COOT 175 


was able to bring off a brood from a nest very close to the LT-SE pair’s first egg nest 
with very little opposition. 

During mid-June the LT—M pair at Lake Temescal was slowly losing control of its 
area and by the last of June the LT—M area had been completely reclaimed by the 
LT-SE pair. This was possible because the LT-SE pair had finally hatched some young 
after a previously unsuccessful attempt and were no longer concerned with the restric- 
tive duties of incubation. 

On June 21, 1950, the power of the LT—E pair was demonstrated. A passerby threw 
several slices of bread into the water near the east inlet of Lake Temescal, deep in the 
LT-E territory. Although several Mallards and coots came over to participate in the 
feast, the presence of the LT—E¢ in the area discouraged their approach and they re- 
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Fig. 3. Levels of territorial activity in American Coots resident in San Francisco Bay area 
and the hypothetical levels in migrant coots wintering in the same area. 


mained at the border of the LT-E area for about 15 minutes while the LT-E pair car- 
ried all of the bread to their young. Finally the would-be trespassers departed, without 
any of them coming closer than about 50 feet to the owners of the area. 

By late June interspecific strife was waning. The immatures of the first broods were 
large enough to care for themselves and several pairs were incubating second clutches 
and had either little time or inclination to engage in territorial disputes (fig. 3). How- 
ever, by mid-July, second clutches were hatching and territorial pugnacity rose to its 
second peak of the season. Those pairs with second broods not only attacked other adult 
coots and other species, but they also drove the immatures of their previous brood from 
their home areas. 

This behavior was particularly well documented in the summer of 1949 at Jewel 
Lake and seems worth describing in detail. On the first of June the JL—N pair had six 
one-month-old young and the JL-S pair had seven young about three weeks old. By 
June 20, both pairs had second sets under incubation and border disputes had become 
infrequent and not particularly vigorous. 

However, too much disturbance of the LT-S nest resulted in its being deserted on 
June 21 and the JL-Sé suddenly became very ‘antagonistic, attacking Red-winged 
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Blackbirds (Agelaius phoeniceus) and one of his own immatures and finally engaging 
in three short fights with the JL—N ¢ in the border zone. 

Throughout late June the JL-S pair was seen repeatedly attacking birds of their 
own brood although such antagonism was not occurring in the JL—N territory. However, 
on July 1, as the second JL—N brood commenced hatching, the JL—N pair’s tolerance 
ceased and the immatures of the first brood became subject to repeated attacks by 
their parents. Within a few days these immatures were concentrated in a zone adjacent 
to the territorial border zone (fig. 1) and even there they occasionally were attacked. 

The JL-S pair had begun a third nesting and subsequently deserted it by July 4. 
During the period from July 6 to 15, trapping operations were carried out on Jewel 
Lake and in this period, perhaps due to the pressure of trapping, the JL-S pair gave 
up its territory and left the pond. 

On July 19 tne JL-N pair was penetrating the old JL-S area. It gradually took 
over more and more of that area, driving the immatures south before it and finally reach- 
ing and defending the southernmost reach of open water by July 21. On this date an 
attack against a Black Phoebe (Sayornis nigricans) was recorded, the JL—N ¢ actually 
jumping out of the water after the flycatcher. By the end of July, the JL—N pair was 
going into the cattails at the south end of the pond and chasing the immatures out. 

The pressure exerted by the JL—N pair against the immatures of both broods caused 
them to leave the pond as soon as they were able, their departures commencing about 
July 12 and continuing at regular intervals, as the immatures became capable of flight, 
until about August 5. In 1950, the attacks of the JL—N adults upon their first brood 
progressed along the same pattern as in 1949. In 1949 all the first JL—N brood had left 
the pond by July 25 and in 1950 they had all departed by July 28. Since the hatching 
dates of both the first and second broods in both years were identical, that is, the last 
week in April and the first week in July, this close similarity in departure dates is of 
interest. It was felt that the trapping pressure in 1949 might have driven the immatures 
from the pond, but there was a minimum of disturbance in the area in 1950, and yet 
they departed at about the same time. 

Fall.—Observations on the decline from the peak of summer territorial behavior 
were restricted to Lake Temescal. 

In mid-September of 1949, the three resident pairs were defending the full extent 
of their areas but doing so intraspecifically only. It was noticed that the LT-SE pair 
seemed to avoid contact with Mallards deep in its territory, although a month earlier 
the ducks would have been relentlessly driven from that area. Immature coots, however, 
were not tolerated within this area. Several times immature birds that seemed to be of 
the LT-SE brood were attacked and repelled when they entered the area that was pre- 
viously their home. Disputes between adults, especially the LT-SE and LT-SW pairs, 
were frequent and vicious. 

Subsequent observations in late September and early October indicated a gradual 
decrease in territorial areas. However, even as late as October 7, the LT—-SE pair seemed 
to be defending most of its area, although the LT—E and LT-SW pairs were defending 
somewhat reduced areas. By mid-October, most of the pairs were principally concerned 
only with core areas. 

HOMING 


In connection with winter territorial behavior and the possibility that migrant coots 
might return to the same winter territory year after year, an experiment was conducted 
to determine whether or not winter homing occurred. Thirteen coots trapped at Lake 
Merritt and seven coots from the Gray Lodge Refuge were used in this study. All were 
birds of the season. 








| 
| 
i 
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The Lake Merritt birds were tagged and released as soon as possible after trapping. 
Four were placed on Lake Temescal, four on the Aquatic Park, three on Stow Lake 
and two were released in the Suisun Marshes near Suisun City. 

Within five days three of the four birds released on Lake Temescal had returned 
over the three miles of metropolitan Oakland to Lake Merritt and all four had returned 
within two and one-half months. Three weeks after their release on Aquatic Park, two 
of the four coots had returned across four miles of industrial developments to Lake 
Merritt and although only two were recorded at Lake Merritt the other two may have 
returned since they definitely did not remain on Aquatic Park. 

All three of the coots released on Stow Lake in San Francisco remained there for the 
remainder of the winter season and presumably went north in the spring migration. One 
of the two coots released near Suisun City had returned over a minimum airline distance 
of 31 miles to Lake Merritt in a little over a month. 

Once these tagged coots returned to Lake Merritt, they remained in a certain gen- 
eral area. On each visit to the lake it was possible to find each tagged bird within a few 
hundred feet of where it was seen on the previous visit. This eliminates any possibility 
of shuttling back and forth accounting for their apparent homing behavior. Further- 
more, populations on Lake Temescal and Aquatic Park remained very stable throughout 
the winter, which might not have been the case had shuttling of coots from one lake to 
another occurred to any considerable extent. 

Of the Gray Lodge birds, five were released on Lake Temescal (where one subse- 
quently died) and two on Aquatic Park six days after being trapped. One from Lake 
Temescal was found in the industrial area near Aquatic Park two days after its release. 
After three days all had left Lake Temescal and no tagged birds could be found on 
Aquatic Park. No returns have been received on this lot of coots away from the Bay 
Area, but if they had returned to their home area they might easily have been over- 
looked among the many thousands of coots present at Gray Lodge. A return over the 
100-mile distance between the Bay Area and the refuge would not be surprising since 
Riippell and Schifferli (1939) recorded returns within two months of at least 5 out of 
16 marked Black Coots (Fulica atra) taken from Zurich, Switzerland, and released at 
Berlin, Germany. One of these birds covered the intervening 415 miles in four days. 

It is probable that at least some wintering American Coots have an attachment to a 
“home” wintering ground and a strong instinct to “home” to that area. The departures 
from Lake Temescal might have resulted from the condition of a saturated population 
there, but this could hardly explain the returns from either Aquatic Park or from the 
Suisun area. Birds departing from both of these latter areas were leaving areas at least 
as satisfactory as, and in the case of the Suisun Marshes, an area much more suitable 
than, their preferred wintering area at Lake Merritt. 

The complete failure of the Stow Lake releases to return is probably related to their 
lack of familiarity with the intervening area. Griffin and Hock (1949) have demon- 
strated the importance of knowing a terrain in the homing of Gannets (Morus bassanus) 
and the lack of movement from Stow Lake was perhaps due to this factor. 

Banding returns have shown that individual coots return to Lake Merritt year after 
year and they probably have no occasion for crossing to the San Francisco Peninsula. 
Since only first-year coots were used in this experiment, final conclusions are difficult 
to draw, but, on the other hand, perhaps it is equally interesting that some of these coots 
returned along a route they had gone over only once before. The fact that the three Stow 
Lake birds did not even leave Stow Lake until the northward migration started seems 
to support this belief. 

It may be recalled from the foregoing that the birds transported by Riippell and 
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Schifferli (1939) were carried north, so they supposedly were homing over familiar 
ground. However, these authors did believe that one of their coots was a resident on 
the Vierwaldstatter See at Luzern, Switzerland, but, since their observations ceased in 
mid-March, their evidence is not convincing. 

Riippell and Schifferli concluded that the Black Coot has a strong attachment to its 
chosen winter quarters. This seems to be true also of the American Coot. 


DISCUSSION 


Territory establishment and maintenance.—In the American Coot, as in the Canvas- 
back (Aythya valisineria), the territory is sought and established after pair formation 
is completed (Hochbaum, 1944:58). The female selects the elements constituting the 
new territory and the male primarily carries out the task of establishing the limits of 
the territory and guarding those limits. However, if the male is not available at the 
moment a violation of the territory border occurs, the female has no hesitancy about 
protecting it. Nylund (1945:120) suggests that pair formation followed territorial es- 
tablishment among Black Coots (Fulica atra) on a small Finnish lake. 

Not only is the territory established following pair formation but the desire to defend 
it is lost within one or two days if one mate disappears. This fact was illustrated in 
1950 by the loss of territorial behavior on the part of the JL-S¢ after the disappearance 
of his mate and by the temporary abandonment of territory by the LT-M 2 when her 
first mate vanished. 

There also seems to be a tendency for birds to give up a territory and move else- 
where if they cannot secure it satisfactorily. I believe this was the cause of the abrupt 
change of mates in both the LT—-M and LT-W pairs in mid-April, 1950. At least two 
pairs on Lake Temescal that were defending winter territory subsequently departed when 
they were unable to secure nesting areas; it is not known whether they departed as a 
pair or individually. Also, the LT-W 2 departed after the LT-SW pair began regaining 
lost territory in early May. Cramp (1947:197) attributes the same reaction to a failure 
to secure territory in the Black Coot in England. 

An overwhelming pressure exerted by an excessive number of coots may also prevent 
or reduce the effectiveness of territorial establishment. The numbers of coots present in 
a confined flock held on the University of California campus in Berkeley prevented a 
successful nesting there. One pair that attempted to establish a territory was kept so 
busy chasing intruders that it found little time for the other activities necessary for 
successful nesting. Cramp (0p. cit.: 196) notes that a pair of Black Coots, overwhelmed 
by an invasion of migrant coots, gave up all attempts to defend territory. 

Various other factors may also cause coots to abandon territory. It was noted that 
the lowering of the water level at Lake TemeScal caused abandonment of two areas and 
the shifting of a third, while ice at Honey Lake caused coots to abandon territory for 
as long as the ice persisted. Huxley (1934), studying the Black Coot in England, noted 
the same thing in regard to physical forces. He points out (p. 272) that “mechanically 
enforced abandonment of territory” resulted in a loss of “their ‘territorial’ instinct of 
combativeness.” Huxley then concluded: “Territorial activity in Coots must thus be 
determined partly by internal state, and partly by the external fact of being actually in 
a staked-out territory.” 

The intervention of other species may be just as important in determining the suc- 
cess of territorial maintenance. In July, 1949, a pair of coots with one two-week-old 
young was seen on Stow Lake. This pair had to tolerate interference by such species as 
Mute Swans (Cygnus olor) and Black Swans (Chenopsis atrata), both of which were 
pointedly avoided, and despite repeated attacks against Mallards and Brewer Black- 
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birds (Euphagus cyanocephalus), this pair seemed to be ineffective in its attempts to 
protect its territory. 

In other areas the maintenance of territorial areas was least effective during the time 
that resident coots were incubating. The LT—M pair was able to seize and maintain 
its largest territorial area while both the LT—-E and LT-SE pairs.were incubating. As 
the LT—E eggs hatched, the LT—M pair was driven from its holdings, and later, when 
the LT-SE eggs hatched, the LT—M pair was forced from all of its territorial holdings. 
Similarly, the LT—W pair held LT-SW territory and made frequent excursions into the 
LT-E area. Simultaneous hatching of the clutches of these two pairs permitted the re- 
spective adults to increase defense activity sufficiently to rout the LT—W pair from all 
its holdings with the result that this routed pair was wholly without territory within 
48 hours of the hatching of the last egg in the LT—SW nest. 

Interspecific conflicts —The aggressiveness of the American Coot toward the more 
heavily hunted species of aquatic game birds has received more attention from students 
of game management than any other characteristic of this species. Various claims have 
been made as to its effect upon the breeding success of other species. Sooter (1945:99) 
after studying the nesting of coots and waterfowl at Malheur Lake in southeastern Ore- 
gon, concluded: “Coot pugnacity reduces, to an unknown extent, the number of nesting 
sites available to other species.”’ He points out further that the increased territorial 
behavior during the breeding season may drive other species of water birds from desir- 
able feeding areas. Munro (1937:172), after studying waterfowl in British Columbia, 
concluded: “The size of duck broods is not conspicuously influenced by the preSence of 
coots.” Earlier he (1919:64) noted that coots regularly nested close to nests of the Red- 
necked Grebe (Colymbus grisegena) in British Columbia. Hochbaum (op. cit.) does not 
report any coot interference in the nesting of Canvasbacks at Delta, Manitoba, nor does 
Bennett (1938) record any interference in the nesting of Blue-winged Teal (Anas dis- 
cors) in Iowa. Low (1940:161) records coots nesting within a yard of Redhead (A ythya 
americana) nests in Iowa without causing a single nest failure and the same author later 
(1941) made no mention of coot interference in the nesting of Ruddy Ducks. In fact, 
both Bennett and Low note that Blue-winged Teal and Ruddy Ducks appropriated 
coot structures for their own use. At Lake Temescal unused coot structures (usually 
brood nests) were taken over by Mallard hens to brood ducklings. 

My observations have been essentially the same as Sooter’s. Through the nonbreed- 
ing season, from September to March, coots show little antagonism toward other species, 
although they frequently engage in disputes with other coots. Other species occasionally 
get trampled in the rush of these affairs, but normally coots retire before the advances 
of ducks. Even during the period when coot territorial behavior is in the violent expan- 
sive stage, ducks and other species usually are ignored. During the period of incubation 
ducks will be tolerated within the territorial areas but not in the immediate vicinity of 
the nest. 

With the hatching of the brood the status changes abruptly and ducks as well as 
most species of small vertebrates, including garter snakes (Thamnophis elegans), mud 
turtles (Clemmys marmorata) and all species of small birds venturing within a coot’s 
reach become subject to attack (fig. 3). 

As the young become older and more independent, the parents show less antagonism 
toward other species. Finally by the time the immatures are being treated as territory 
invaders, at about 70 to 80 days of age, aggression against other species wanes and the 
adults make an effort to avoid contact with ducks. 

However, the larger species of waterfowl are respected even during the height of 
interspecific strife. Coots have been seen giving wide berth to Mute Swans, Black Swans 
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and a white Muscovy Duck (Cairina moschata), although these birds were violating 
territorial areas. Mallards are most subject to successful attack and although coots fre- 
quently attack Pied-billed Grebes and Ruddy Ducks, these species generally escape by 
diving, and after three or four dives their antagonist becomes discouraged and leaves 
them alone. 

The reason for the extreme pugnacity of adult coots following the hatching of the 
eggs is not we)] understood. Attacks against marsh-inhabiting passerines can hardly be 
in defense of young or of a food supply. It may possibly be an attempt to defend a 
general area against intrusion by a) potential) competitors for the brood nests needed 
in caring for the young. During incubation a genera) area) defense is not necessary since 
the egg nest has a bird constantly in attendance. But the adults are not constantly in 
the vicinity of the brood nests and perhaps interspecific defense of the whole territory 
during this period is the most expedient means of protecting brooding sites. The gradual 
decrease in interspecific strife as the young require less brooding seems to support this 
belief. 

{m regard to Armstrong’s statement (1947:277) “that the defence of territory seldom 
becomes more vehement when the eggs hatch and there are more mouths to feed,” it 
should be stressed that this increase in the vigor of defense is probably not due to “more 
mouths to feed” but rather, as indicated above, due to the necessity of defending brood- 
ing sites. 

Food advantage.—Though maintenance of territory through the winter may have a 
food advantage, adequate food does not seem to be the primary reason for territoria) 
activity among coots. At Jewel Lake food was so abundant that any suggestion of a 
food factor governing the establishment of core areas is ruled out. Through most of the 
winter the core areas at Lake Temescal had no more food to offer than neutral areas, 
especially during the water draw-down. However, in late winter the severity of the food 
situation became apparent with the development of browse [ines on all the weeping wil- 
lows over neutral waters. Although the lack of similar browse lines over territorial 
waters illustrated a food advantage, it is stilf believed that the food situation is inci- 
dental in coot territorialism. The major factor seems to be the maintenance of the pair 
bond, since territorial behavior is so rapidly lost when the pair bond is broken. 

A possible disadvantage of territoria) behavior is exemplified by the situation in 
1950 on Jewe) Lake. After a)) nonterritoria) coots were driven off the pond and the 
territoria) limits set for the breeding season, one bird vanished, leaving the S territory 
without an effective pair. The spring migration was over so there was no chance for 
a new mate to arrive. Hence, after several weeks of solitary roaming, the add bird lett 
the pond, leaving the one pair to occupy an area capable of supporting two pairs. 

The function of territory —According to Armstrong’s scheme (of. cit.. 274) of 
classification, the territory of the American Coot serves the multiple functions of repro- 
duction (part of “B. . . . maintenance of the pair bond, C. Coition, D. Nesting and 
rearing young”) and seli-preservation (“E. Feeding. a.1. As part of the breeding ter- 
ritory and food furnishing for the young” and “c. Winter feeding territory consisting of 
whole or part of the breeding territory.” and “‘F. Roosting.”), However, as pointed out 
earlier, and agreeing with Lack and Lack (1933), Nice (1941) and Armstrong (09. cit.), 
the primary function is probably reproduction, with se)i-preservation being of very 
much Jess importance. 

Territorial areas—In table 2, some of the ecological requisites of suitable coot ter- 
ritory are suggested. A primary need is a sufficient amount of emergent vegetation with 
some interspersion of open water. The SW territory on Lake Temescal, with its 0.06 
of an acre of emergent vegetation and about 470 linear feet of edge is probably about 
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a minimum usable area. In this regard it is interesting to note that among the Lake 
Temescal coots, the LT-SE pair had the smallest total territory, yet interspersion 
in this area proved adequate for successful breeding in both 1949 and 1950. On the 
other hand, the LT—E pair had to defend a total area more than twice as large as the 
LT-SE pair in order to control an area of emergent vegetation one-half that of the.SE 
area and very little above the probable minimum area. 

Although Jewe) Lake had nearly enough usable area for three pairs, the spatial ar- 
rangement of this pond precluded the presence of a third pair of coots. Here the impor- 


Table 2 
Territorial Areas in Acres 
Total Total Used Defended Total edge 
Areas and defended defended _ vege- area not available 
pairs area vegetation tation used (in feet) 
Winter core areas, 1949-50 
JL-N etiam cpa * eg 
JL-S O11 ic: Cll Ra,” =” Ses 
LT-E a asl li |e 
LT-SE 0.32 jena joe ae antes 
LT-SW Gat° ae eam *.ieet  ~eel 
Spring, 1950 
LY-NEt 1.27 0 0 0 D 
LT-Nt 0.81 0 0 0 0 
LT-E 1.06 0.06 0.06 0 420 
LT-Mt 0.49 0.03 0.02 0.0) 135 
LT-SE 9.40 0.12 0.12 0 335 
LT-SW 0.39 0.05 0.05 0 305 
LT-Wwt 0.91 0.005 0 0.005 165 
Summer, 1949 and 1950 
JL-N 1.39 0.35 0.33 0.05 845 
JL-S* 1.38 0.64 0.24 D.40 97) 
LTY-E 1.20 0.07 0.07 D 535 
LT-SE 0.54 0.12 0.12 D 405 
LY-SW 0.80 0.06 0.06 ~ ® 47D 
Summer averages 1.06 “isi a ae 645 


¢ Temporary territories. 
* Functiona) only during the 1949 season. 





tance af edge and interspersion becomes evident. The map of Jewel Cake (fig. 1), shows 
that the vegetation occurs in solid blocks, especially at the south end. Accordingly only 
a fittle over one-half of the vegetation was used. 

The average total defended area in 1949 for five pairs on Jewel Lake and Lake Tem- 
escal was about one acre, whereas the same average ior vegetative areas regularly ut)- 
ized (used vegetation) was 0.16 of an acre. There are jew additiona) data irom other 
jakes in the Bay area, but Middle Chain Lake, with an area of 2.2 acres, supported 
two pairs of breeding American Coots in 1949 and 1950. The emergent vegetation in 
this pond covers about 0.80 of an acre and is favorably interspersed with open water. 
The other nine ponds and sma)) )akes in Golden Gate Park fai) to support breeding coat 
populations either because of insufficient size or an absence of emergent vegetation. 

I have founda little satisfactory information from other authars with which ta cam- 
pare these data. Hendrickson (1936:217) in Tawa recarded ten nests fram 2.£ acres af 
bullrushes and cattails. Hawever, anly two cantained eggs and the rest may fave been 
display and roasting platforms. Friley, ef af. (1938.82) gave a figure of (89 nests on 
one-quarter of a 350-acre lake in Lowa. This is about dne nest per 3.54 of an acre. How- 
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ever, again only 22 of the 189 nests contained eggs and since they give no further usable 
data, figures on territorial areas cannot be derived. It will be shown elsewhere that a 
single pair of coots may build as many as nine nestiike structures within its territory 
and maintain at least four of them in good repair at one time. Sooter (1942:127), in 
summarizing a further study in lowa, gave a figure equivalent to one nest per 0.70 of 
an acre for a slough of 224 acres, or one nest per 0.30 of an acre for the 109 acres of 
emergent vegetation. These figures agree fairly closely with my data as given in table 2. 
Beecher (1942:29) in a nesting study in Illinois, found seven coot nests, six in 16 acres 
of Typha marsh and one in 1.38 acres of pond-growing Carex; this yields a figure of 
2.48 acres per nest. He also gives an “edge” figure of 1718 feet per acre of Typha plant 
type similar to that at Lake Temescal and Jewel Lake, which is within the range I 
figured for the lakes considered in my study. 

Provost (1947:495) in yet another study in Iowa reported a “highest” nest density 
of 1.2 nests per acre in “‘kettleholes.”” However, Provost does not specify the type of nest 
so his figures cannot be used for comparison. Counting all nests in good repair, there 
were times when the three pairs of coots on Lake Temescal attained a nest density of 
4.3 nests per acre. 

In considering the territorial behavior of this species it should be pointed out that 
the defended area does not include the adjacent dry land. Birds subject to pursuit will 
seldom be chased if they go onto land, or if they are, it will be for a distance of only 
three or four feet. Huxley (1934:270) has recorded the same behavior when pursued 
Black Coots “mounted the ice, even within the territorial area.” 

It was also noticed that defending coots drawn into other territories during a chase 
quickly lost their pugnacious attitude and beat a hasty retreat before the onslaught of 
the coots whose territory was inadvertently violated. This agrees with Howard’s discus- 
sion (1948:81) of the importance of “position” in relation to territorial pugnacity. 

No neutral areas existed on Jewel Lake, but such an area was present on Lake Tem- 
escal during the height of the breeding season. In 1950 this was occupied by a flock of 
nonbreeding coots, mostly placed there by me during or following experimental use. 
Birds in this neutral area were seldom molested by territorial coots. Occasionally, how- 
ever, a border violation resulted in a chase extending far into neutral waters. This neutral 
area did not serve as an amicable meeting ground for territorial coots, as described by 
Howard (1948:58), since a penetration into it by an aggressive coot was usually cause 
for birds on adjacent territories to move to their respective border zones in typical patrol 
displays. 

Territory borders—It should be emphasized that the territory limits shown in fig- 
ures 1 and 2 are definite narrow border zones which were seen to be defended time after 
time. As pointed out elsewhere (Gullion, 19525:84-86), the patrol action is taken only 
before a territory border is violated and the displaying bird invariably moves to the 
border zone to carry out this display. If the intruding coot already has crossed the bor- 
der, the resident bird makes a charge, progressing only as far as the border zone if the 
intruder promptly retreats. However, if the resident has to take more violent actions, 
as splattering, it very often progresses far beyond the territory boundary. The climax 
of the charge is a paired display if the invader offers resistance, or a short patrol if there 
is no opposition. Whichever the climax, it occurs in the border zone, the zones indicated 
in figures 1 and 2. 

The question arises as to how these border areas are recognized by the resident coots. 
On Jewel Lake in 1949, breaks in the cattail edge on each side of the pond seemed to 
constitute the boundary reference points. On Lake Temescal willow trees along the 
shore-line seemed to be the boundary markers for the east end of the zone between the 
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E and SE areas and for the south end of the zone between the SE and SW areas. Simi- 
larly, willow trees served to mark the northern limits of the SW and E areas. However, 
the junction of the three border zones northwest of the island was without apparent 
reference points. Numerous observations of patrol activities by the SE pair in the acute 
angle of this junction indicated the existence of a recognized border zone there. Perhaps 
the presence of a stretch of shallow water at that point, providing easier feeding, afforded 
a reference point for the coots. 


TERRITORIAL BEHAVIOR OF OTHER MEMBERS OF THE RALLIDAE 


Although alike in many ways, the American Coot and Black Coot differ markedly 
in the extent of the winter territory they defend. The coots on Lake Temescal main- 
tained core areas of about one-fifth to one-half their breeding territory whereas the 
Black Coots defend a winter area somewhat larger than that required for breeding. This 
permits a certain amount of compression during the spring adjustment of the Black 
Coot (Huxley, 1934:274) and also permits new pairs to become established with a pos- 
sibility of breeding success. In the American species the effect is the opposite, that is, 
more pairs can establish and defend areas in late winter than will be able to maintain 
secure breeding territory. 

Cramp (1947:194) gives areas for the secure territories of- seven pairs of Black 
Coots in England. These averaged about 0.86 of an acre, with a range from 0.5 to 1.1 
acre. A pair with only 0.3 of an acre was not able to maintain its area long enough 
to raise its two chicks, Nylund (1945:120) studied two pairs of Black Coots in Fin- 
land whose territories included about 40 to 50 meters of shore-line. Gibson (1920:43) 
found two pairs of White-winged Coots (Fulica leucoptera), one pair of Red-gartered 
Coots (Fulica armillata) and one pair of Black Gallinules (Gallinula chloropus) nest- 
ing simu)taneously in an Argentine marsh of about 12 acres. ) 

Cramp (1947:197), speaking further of territories of some Black Coots in England 
in 1944, remarks: “It will be seen that the territories were remarkably similar to those 
in 1943.” This use of identical areas in succeeding seasons seems to have been the case 
on both bodies of water under study in the San Francisco Bay area. He also records a 
disappearance of interspecific strife in mid-September, about the same time the imma- 
tures had left their home areas. 

The aggressiveness of the American Coot toward other species of vertebrates is not 
unique among the Rallidae. Cramp (1947:197-198), summarizing his study of terri- 
torialism in the Black Coot, remarks: “Generally, the Coots reserved their aggressive 
behavior for adults (and sometimes young) of their own species, but were from time 
to time seen to attack other species,” but he does not note increased aggressiveness fol- 
lowing hatching of the brood. Stuart Baker (1929:35) says of the Black Coot in India: 
“Coots are very gregarious and do not fight among themselves but are great bullies to 
other birds.” Alley and Boyd (1947) did not report an increase in interspecific strife 
following the hatching of a clutch. Nylund (1945:121), summarizing a study of the 
Black Coot in Finland, states that “the coots, both male and female, regularly drive 
intruding ducks away from the territory. The Common Pochard is especially violently 
attaqued. The Great Crested Grebe again is left quite unmolested and is permitted to 
breed in immediate vicinity of the coots nest.’”’ He also says that “the male coots fight 
their neighbours at the borders of the territories... .” 

Howard (1948:161), discussing the interspecific territorial behavior of the Moor- 
Hen or Black Gallinule, remarks that “the intolerance it displays towards other species 
is . . . remarkable, and its pugnacious instinct seems to be peculiarly susceptible to 
stimulation by different individuals belonging to widely divergent forms. At one moment 
a Lapwing may be attacked, at another a Thrush or Starling, harmless strangers that 
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have approached the pool to drink; even a Water-Rail, as it threads its way through the 
rushes, may fail to escape detection; and, which is still more curious, a covey of Par- 
tridges will evoke response if they approach the pool too closely.” 

There is little information on territorial areas of most other members of the Rallidae. 
Howard’s (1940) study of the Black Gallinule or Water-Hen in England is a classic. 
He worked with a pair occupying an area of about 0.33 of an acre. Miller (1946) study- 
ing the same species in southeastern Pennsylvania reported concentrations varying from 
about 16 pairs (with eggs in all nests) in a four-acre cattail marsh to 12 pairs in a 
ten-acre tule marsh. 

Beecher (1942:29) gave nest density figures for several rails in Illinois. He located 
four King Rail (Radlus elegans) nests at a density of 1.69 acres per nest; 54 nests of 
Soras (Porzana carolina) averaged 1.78 acres per nest and 19 Black Gallinule nests 
averaged 1.19 acres per nest. Kozicky and Schmidt (1949), studying the Clapper Rail 
(Rallus longirostris) in New Jersey, found 56 egg nests in 430 acres of saltmarsh, a 
density of one nest per 7.70 acres. Stuart Baker (1929:26) records “nearly a dozen” 
Elwe Crakes (Porzana bicolor) breeding in an Indian area of about 1.25 acres and says 
(p. 35) that where the Blue Reed-Hen (Porphyrio poliocephalus) “is very common, 
half a dozen nests may be found quite close together.” 

Stuart Baker also noted disputes among Gray-breasted Rails (Rallus striatus), 
White-breasted Water-Hens (Amaurornis phoenicurus) and the Water-Cock (Galli- 
crex cinerea). 

Oliver (1930:334) says of the Black Woodhen or Weka (Gallirallus troglodytes) 
of New Zealand: “Each pair has its own territory, the boundaries of which are respected 
by other wekas. The male is the chief defender and . . . . if the female gets killed, he 
soon finds another mate, but if the male is killed, another pair occupies the territory.” 
Smith (1952:400), writing about the recently rediscovered Takahe (Notornis hock- 
stetteri), comments: “An interesting characteristic of the bird is its sense of property. 
Each mated pair ranges freely within what appears to be fairly well-defined feeding 
territory.” 

Schwartz and Schwartz (1952), in their recent paper on the Hawaiian Coot (Fulica 
americana alai) make no mention of territorial behavior in this race. However, they do 
suggest it when they say (p. 448) that nests “were often within 10 or 15 yards of each 
other.” 

It seems probable that the territorialism exhibited in the American Coot is a more 
or less universal trait of the family Rallidae. The statement by Grinnell, Bryant, and 
Storer (1918:316) that coots are gregarious and colonial nesters does not wholly agree 
with my findings in the Bay area, nor does the statement by Provost (1947:495) that 
“their gregariousness, so prevalent at other times of the year, was hardly forsaken in 
the breeding season.”’ This apparent difference in the gregariousness may be the differ- 
ence between resident and wholly migrant coots. All those studied by Provost were 
migrant coots whereas all those I have watched have been permanently resident coots. 

The size of territories definitely varies with the density and distribution of suitable 
nesting cover. Among the rallid species, the size of optimum territory may vary directly 
with the size of the species involved. Thus the Black Gallinule requires about 0.25 to 
0.33 of an acre for its minimum territory whereas the larger American and Black coots 
take from 0.6 to about 0.8 of an acre for minimum territory. 


SUMMARY 


Winter core areas are protected by resident coots in California. These areas have the 
apparent function of maintaining the pair bond and providing the permanent pairs with 
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a secure area in which to begin nesting activity early in the season. Core areas vary from 
0.09 to 0.54 of an acre in extent and comprise from 6.5 to 59 per cent of the fully ex- 
panded summer territories. 

With the onset of the spring reproductive season the resident pairs go about securing 
their territories as nearly as possible along the previous year’s lines. These territories 
range from 0.54 to 1.39 acres in extent, depending on cover types, and they average 
about 1.06 acres. Nonresident and yearling birds attempt to establish territories, even 
by forcing a wedge between established territories. If this fails they abandon further 
efforts and move elsewhere. 

During the actual period of incubation, attendance to the eggs necessitates a reduc- 
tion in territorial behavior. Immediately following the hatching period, however, pug- 
nacity flares to a higher pitch than attained previously and for a short time most ver- 
tebrates, coot-sized or smaller, become exposed to vicious and relentless attack when 
invading coot territorial waters. Second broods result in a repetition of this peak later 
in the season, when even immatures from the first brood will be driven from their home 
areas. 

As the young develop into immatures, interspecific strife wanes. As the immatures 
attain their first winter plumage they become indistinguishable from adults and are 
eventually driven from their home by persistently attacking parents. 

Following the departure of the young, the resident adults gradually defend less and 
less area, allowing their breeding territory to shrink to the winter core area by October. 
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GONADAL AND FAT RESPONSE TO A 5:1 RATIO OF LIGHT TO DARKNESS 
IN THE WHITE-THROATED SPARROW 


By ALBERT WOLFSON 


In the course of experiments in which the premigratory physiological state was 
induced in winter in juncos, White-throated Sparrows, and other fringillids, a few indi- 
viduals were subjected suddenly to constant, long day lengths. When compared with 
birds receiving gradual increases in day length, it was noted that these individuals re- 
sponded sooner. On the basis of this observation it seemed possible that the amount of 
light which a bird received each day, or the total amount within a given period of time, 
might determine the time of response. Hence, it was postulated that summation of day 
lengths or the daily dose of light, rather than increasing day lengths as such, might be 
the critical environmental factor in determining the time of migration and the time of 
breeding. If this were true, the constant day lengths or decreasing day lengths to which 
equatorial and transequatorial migrants are subjected might play a role in the timing 
of the stimulus for spring migration. Summation of day lengths could also explain the 
timing of breeding in the tropics. 

To test these postulates several series of experiments were performed and the perti- 
nent observations of other investigators were studied critically. The results, which were 
reported briefly (Wolfson, 1952a) indicated that the rate of response was related to the 
length of day. None of the experiments, however, was designed to differentiate between 
duration of light, duration of darkness, or proportion of light to darkness as the effective 
stimulus. The purpose of this paper is to report the first of a series of experiments which 
were designed to determine the role of each of these factors. 

If the effective stimulus is the amount of light which a bird receives in a given period 
of time, or the ratio of light to darkness, then birds receiving 20 hours of light per day 
in one dose, or in four equal doses of 5 hours, should respond equally well. In both cases 
they would receive the same ratio of light to darkness (5 to 1) and the same total 
amount of light (20 hours) and darkness (4 hours) per 24-hour period. A basic differ- 
ence, however, would be the length of each cycle; in one case it would be 24 hours, in 
the other only 6 hours. 

Several experiments had already been performed in our laboratory in which birds 
were exposed to 20 hours of light per day at various times of the year. They showed that 
White-throated Sparrows and juncos respond well to such a light schedule. Some of 
these data have been published (Wolfson, 19525). 

The research reported in this paper has been supported by research grants from the 
Graduate School of Northwestern University. 


MATERIALS AND METHODS 


At the time the present experiment was conceived only a small group of birds re- 
mained in our aviaries. Included were 9 White-throated Sparrows (Zonotrichia albi- 
collis) and one Slate-colored Junco (Junco hyemalis). These birds had been trapped in 
October in fall migration and had been held under natural conditions of day length until 
the experiment began. They were prepared for the experiment on January 18 at which 
time they were weighed, banded, and their fat deposition and cloacal condition recorded. 
The experiment began on January 25 and was terminated on April 5, 1952, 71 days later. 

The birds were housed in three Hendryx flight cages (24” x 15” X 19”) which were 
placed in a light proof aviary (7° long x 5’ wide X 8’ high). Lighting was provided by 
two 40-watt white fluorescent bulbs (Sylvania) and controlled automatically as follows: 
(1) on at 9:00 a.m., off at 2 p.m.; (2) on at 3 p.m., off at 8 p.m.; (3) on at 9:00 p.m., 
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off at 2:00 a.m.; (4) on at 3:00 a.m., off at 8 a.m. Intensity within the cages varied 
from 20-foot candles at the bottom of the cage to 50-foot candles at the perches nearest 
the lights. Temperature was practically constant at 74°F., but it occasionally fell to 
72°F. or increased to 75°F. 

Food consisted of unmixed canary seed supplemented at regular intervals with millet 
seed and Gaines dog meal. Food and water were available at all times. 

Observations were made on fat deposition, body weight, gonads, accessory sex 
organs, and occurrence of song. Presence of sperm and sperm motility were determined 


Table 1 
Gonadal and Fat Response in Birds Exposed to a 5:1 Ratio of Light to Darkness in 6-hour Cycles 
— Body weight and fat deposition Reproductive organs 
Initial wet gm og Per cent Autopsy Gonadal bo 
pers 4 pene Tt change date response | Measurements Activity 
736 gint. 270L + 319H +182 Feb. 22 + 7.3X4.3— 70.67 Moderate. 
+27.1 (28) 5.2&4.7— 60.15 Stage 4. 
771 gint. 282 L — 248 N —12.1 Apr.5 + 3.1X2.6— 10.97 Moderate. Non-motile 
(71) 8.7X7.1—229.63 sperm. Stage 5. 
773 éim. 318H + 346H +88 Mar.22 + £65X4.9— 81.72 Submaximum. Motile 
+12.3 (57) 6.0X5.5— 95.03 sperm. Stage 5. 
717 Yim. 253 L + 344 H +360 Apr.5 + Ovar. — 51.2 Maximum. 
+45.8 (71) Ovid. — 37.2 L. foll. — 2.0 
721 Qim. 255L + 358 H +404 = Apr.5 + Ovar.— 17.0 Moderate. 
+50.4 (71) Ovid. — 24.6 Follicles .4—.6 
725 Qim. 268L + 289H + 7.8 = Apr.5 + Ovar.— 62.4 Maximum. 
+25.1 (71) Ovid. — 33.4 L. foll. — 1.0 
735 Qint. 269L + 298 H +108 Mar.22 + £Ovar. — 796.4 Ready to ovulate. 
+28.5 (57) Ovid. —1606.6 L. foll. — 9.0. Three 
other foll. 3.8 — 8.0 
744 Qim. 243N + 289 iH +189 = Apr.5 + Ovar.— 22.0 Moderate. 
+23.5 (71) Ovid. — 13.2 L. foll. — .9 
775 Qim. 273 L + 330 H ++20.9 Mar.22 + £Ovar.— 52.8 Maximum. 
+32.5 (57) Ovid. — 50.2 L. foll. — 2.0 
419 9 185 L + 239H ++29.2 Apr.5 + Ovar.— 388 Maximum. 
(Junco) +36.6 (71) Ovid. — 20.8 L. foll. — 2.0 


Body weight and fat deposition: Initial weight is the body weight in grams at the start of the experiment. Fat 
classes are abbreviated as follows: N—none, L—little, M—medium, H—heavy. Fat response is given as positive or 
negative. Response weight is the highest body weight reached if there was a fat response, or the lowest body weight 
when the response was loss of weight. The per cent change is given first in terms of the initial weight; under this is 
the per cent change in terms of the lowest body weight, which occurred on February 1 or February 8. The figure in 
parenthesis under the autopsy date is the nner of days of experimental treatment. 

Reproductive organs: The long and short axes (in mm.) of the left testis are given first for each individual. This 
is followed by the volume (mm.*). Measurements for the right testis are given under those of the left. For the females, 
weights of ovaries and oviducts are given in milligrams. Measurements of follicles are the diameter (mm.) of the largest 
follicle, or when one is not differentiated, the diameter of the follicles in general. The terms moderate, submaximum, 
and maximum summarize the activity of the testis, as indicated by spermatogenesis and development of the glomus 
(seminal vesicle), and the activity of the ovary, as indicated by the size of the follicles and the condition of the oviduct. 


by means of the method described recently (Wolfson, 1952c). Fat deposits were classi- 
fied as little, medium, heavy, or none, based on their amount and distribution (Wolfson, 
1942). Body weight was determined by regular weighings. These occurred at approxi- 
mately weekly intervals during the first half of the experiment in order to follow the 
rate of response. The fat condition was recorded with each record of body weight. 
Weighing was facilitated by mild etherization of the birds. During each handling obser- 
vations were made also on the cloaca, which changes in relation to gonadal activity. The 
type of crown and head plumage was classified as immature, intermediate, or adult, but 
the type of plumage is not known to be directly related to the age of the bird. 
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At the time of autopsy the lower part of the back with its reproductive organs was 
preserved in Bouin’s fixative. After transfer to 80 per cent alcohol the length and width 
of the testes were measured as they lay on the dorsal body wall; their volume was cal- 
culated by using the formula for the volume of an ellipsoid. The diameter of the follicles 
in the intact ovary were measured, and observations and measurements were made on 
the oviduct. The inactive oviduct is a relatively thin and straight tube. As the oviduct 
grows its walls become thicker and convoluted. The ovary and oviduct were weighed 
after transfer to 80 per cent alcohol on a Roller-Smith torsion balance. The testes were 
studied histologically. The stages used to indicate degree of spermatogenesis are those 
of Wolfson (1942), where stage 1 is minimum and stage 5 is the breeding condition. 


RESULTS 


The results are presented in table 1 and figure 1. 

Fat deposition and body weight.—All the birds, with one exception, showed a strong 
fat response. In some individuals large amounts of fat were deposited and with great 
rapidity. The average of the per cent increase in body weight in the White-throats was 
22.8 per cent, when the initial weight is used as the starting point. However, when the 
lowest weights of February 1 and 8 are used, the average of the per cent increase is 
33.7 per cent. Number 771 is omitted in these calculations since it did not show a fat 
response. Number 773 is also omitted since it was initially fat, but in figure 1 it is inter- 
esting to see that in spite of this initial condition it showed the same pattern of changes 
in body weight. The comparable figures for the Slate-colored Junco in the experiment 
are 29.2 per cent and 36.6 per cent, respectively. 

In figure 1 the body weight and fat deposition are plotted against time to show the 
rate of response. In general there was one pattern of response: a decrease in body weight, 
reaching a minimum in one to two weeks after the start of the experiment, followed by 
an increase in body weight which reached its peak in about three weeks, and, finally, a 
loss in weight during the last half of the experiment. Increases and decreases in fat de- 
position accompanied these changes in body weight, as shown in the figure. The lapse 
of time from the start of the experiment until the fat response began was 11 days + 3 
for nos. 419 and 744, 18 days + 3 for nos. 717, 725, 735, 736, 25 days + 3 days for 
no. 721, and sometime after 35 days for no. 775. For the 7 birds where the onset is 
known within 3 days the average time of onset was approximately 16 days (+ 3) after 
the start of the experiment. The lapse of time from the onset of fat deposition until a 
medium or heavy deposit was reached for the first time in these same 7 birds was 7 days 
(+ 3). The individual curves are presented in the figure rather than the average for all 
of the birds in order to emphasize the variations in amount and time of response. Those 
on the right side of the graph were more or less similar in rate of response, but those in 
the upper part did not respond as well quantitatively. Those on the left side of the graph 
differed from the others in being a little slower in responding (no. 744), much slower in 
responding (no. 775), or showing a heavy deposition of fat throughout the experiment 
(no. 773). 

One especially noteworthy response was that of no. 721. For two weeks its weight 
had been fairly constant at about 24.0 grams. It began to respond sometime during the 
week following February 15, and on February 22 it had increased its weight to 26.4 
grams (an increase of 10.9 per cent from its weight on February 15). Its fat deposition 
changed also from none to medium. One week later, on February 22, it weighed 35.8 
grams, an increase of 9.4 grams or 50.4 per cent, and showed a very heavy fat deposi- 
tion! For this period of 7 days this bird was adding weight on the average of 1.33 grams 
per day, a truly remarkable rate. : 
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Fig. 1. Changes in body weight and fat deposition of birds showing response. Circles, 
White-throated Sparrows; triangles, Slate-colored Junco; scale for body weight of 
junco on right side of upper left graph. Fat deposition indicated: open symbol, no fat ; 
line through symbol, little fat ; half solid symbol, medium fat; solid symbol, heavy fat. 
Experiment began on January 25. 


Gonads and accessory reproductive organs.—All the birds showed a strong gonadal 
response with concomitant development of the accessory reproductive organs. The most 
unusual response, however, was that of female no. 735 which was ready to ovulate after 
57 days of experimental treatment. The largest follicle was 9.0 mm. in diameter, and 
three additional large follicles ranged from 3.8 to 8.0 mm. The oviduct was fully de- 
veloped. This is the most advanced stage of ovarian and oviducal development we have 
ever seen in our laboratory. Ordinarily the females do not respond well to additional 
lighting. Whether this bird would have ovulated is impossible to say. In view of the 
strong response of this female, the responses of the other females were compared with 
birds which responded to 20-hour days when exposed at various times of the year, and 
with birds with naturally enlarged reproductive organs (spring and summer). These 
comparative data are presented in table 2. Also given in table 2 are the data for birds 
that have inactive ovaries and oviducts. The numbers of individuals are much too small 
for statistical analysis, but it is interesting to see that the average weights of the ovaries 
and oviducts of the birds in the present experiment (exclusive of no. 735) are consider- 
ably larger than the average weights for birds with active reproductive organs. The only 
other highly developed female condition we have seen in our laboratory was in a White- 
throat which was captured in spring migration and exposed to 24 hours of light per day 
beginning May 23. When autopsied on July 2 its ovary weighed 91.6 milligrams and 
its largest follicles ranged from 2.2 to 3.7 mm.; its oviduct weighed 217.8 milligrams. 

The rapid development of the testes is shown by no. 736 which showed sperm forma- 
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tion and moderately developed seminal vesicles after only 28 days. In no. 773 the cloacal 
protuberance reached submaximum size and motile sperm were obtained for the first 
time on March 2, 37 days after the start of the experiment; sperm production continued 
until autopsy on March 22. The marked asymmetry of the testes in no. 771 was also 
reflected in the seminal vesicles. The left one weighed 7.6 mg. and contained no sperm; 
the right one weighed 11.8 mg. and contained sperm. Despite its small size the left testis 


Table 2 
Weights of Ovaries and Oviducts in White-throated Sparrows under Various Conditions 
Ovary Oviduct 
Treatment or condition Mean wt. Range Mean wt. Range 
( mgs.) (mgs. ) 
A 5:1 ratio of light to darkness 166.9 17.0-796.4 294.2 13.2-1606.6 
in a 6-hour cycle. (6)! (6) 
41.12 17.0— 62.4 31.72 13.2— 50.2 
(5) (5) 
B  20-hours light per day 22.1 18.8- 26.4 11.3 6.2-— 22.8 
trom Jan. 4 to Feb. 21. (6) (6) 
C  24-hours light per day 41.33 10.4— 91.6 81.78 12.8— 217.8 
from May 23 to July 2. (3) (3) 
D Natural day lengths (from the 34.1 29.4— 39.6 14.4 9.6- 23.6 
wild and captivity). (6) (6) 
(a) May and June 18.3 15.6—23.4 5.5 48- 68 
(b) July (3) (3) 
E Inactive (from the wild 5.4 2.0- 7.0 2.3 10- 4.2 
and captivity). (13) (13) 
F Active (from the wild 27.6% 18.8— 39.6 13.04 6.2-— 23.6 
and experiments). (13) (13) 


1 Number of birds in the group. 

2 These means calculated without using the data from no. 735. 

* These figures include data from one highly developed bird, no. 497 (ovary, 91.6; oviduct, 217.8). 

‘The data from no. 735 and no. 497 were not included in calculating these means; also omitted were the data 
from the 6-hour cycle experiment. 


had reached stage 5. In both testes some tubules showed signs of regression. Non-motile 
sperm were obtained on March 1 and again on March 22 in this bird. 

The first signs of cloacal change were seen in nos. 773 and 717 on February 15. On 
February 22, 8 out of the 10 birds showed a cloacal response, and by March 1 all of the 
birds had responded. 

Song.—Singing was heard for the first time on February 2, but it was weak, occa- 
sionally incomplete, and infrequent until February 11. On that date it became normal 
in volume and length and occurred frequently until the end of the experiment. 

DISCUSSION AND CONCLUSIONS 

Despite the small number of birds involved, the results indicate clearly that birds 
on a 6-hour cycle with 5 hours of light and 1 hour of darkness showed a strong fat and 
gonadal response. The extent and rapidity of response is similar to that in birds which 
are exposed to 20 hours of light per day. However, two possible differences may exist. 
In a 6-hour cycle the females show a tendency toward a greater reproductive response 
and the fat response of the group as a whole tends to be greater. The fat response must 
be interpreted with caution, however, since many White-throats (in captivity and under 
natural conditions) show increases in body weight and fat deposition in winter (Wolf- 
son, unpublished data, and Odum, 1949). 

The results are interpreted as supporting the thesis that the daily dose of light regu- 
lates the rate of the response. It must be borne in mind, however, that the proportion 
of light to darkness per 24 hours and per cycle was the same. Therefore, the possibility 
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remains that the proportion of light to darkness in a given cycle, rather than the daily 
dose of light, is the critical factor in determining the rate of response. 

In contrast to our results it has been shown recently in Bobwhite Quail (Kirkpatrick 
and Leopold, 1952) and in the White-throated Sparrow and Slate-colored Junco (Jenner 
and Engels, 1952) that the same dose of light per 24 hours does not give the same re- 
sponse. When the daily amount of light was given in one dose no gonadal response 
occurred. However, when the dark period was interrupted for a short time with a period 
of light, the birds showed a gonadal response. The conclusion of these authors is that 
the duration of the period of darkness is a major controlling factor in the photoperiodic 
response. This is certainly one possible interpretation of some of the results which have 
been reported so far, but the exact roles of light and darkness and their relation to each 
other still remain to be determined. Moreover, species differences and seasonal differ- 
ences in physiological state must be taken into account. For example, in the late sum- 
mer and fall short days or increased amounts of darkness are necessary to prepare juncos 
for subsequent response to light (Wolfson, 19525). Finally, the possible stimulus of 
the proportion of light to darkness in a given cycle must not be overlooked. 
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PLUMAGES, MOLT, AND RACIAL STATUS OF RED CROSSBILLS 
IN NORTHERN IDAHO 


By M. JOLLIE 


Several questions of identity of subspecies and of plumage stages of Red Crossbills 
have been raised recently by Tordoff (Condor, 54, 1952:200-203). The Red Crossbill 
(Loxia curvirostra) is notoriously variable and current views regarding its variation 
are mainly based on the monographic study by Griscom (Proc. Bost. Soc. Nat. Hist., 
41, 1937:77-210). Tordoff suggests that Griscom has not described accurately the 
plumage variation that occurs in this species, or at least the variations of some of the 
subspecies. I can concur with this view. Tordoff has described the plumages of the 
subspecies benti based on the University of Kansas collection and particularly on a 
series taken by himself in the winter of 1950-51. 

In the same period I collected about 50 specimens in northern Idaho. The Univer- 
sity of Idaho collection (65 specimens) differs from that at Kansas in that, although I 
attempted particularly to secure red males, all plumages are represented, including juve- 
niles molting into the immature plumage. Also the series is made up of breeding cross- 
bills as well as “vagrants.” For this reason I feel that a more accurate account of the 
plumage sequence of this species, or at least the subspecies of Idaho, can be drawn from 
this collection. For comparative study I have borrowed 17 specimens of sitkensis and 
11 of bendirei from the State Museum of the University of Washington through the 
courtesy of Mrs. M. Flahaut. 

On the basis of his series, Tordoff suggests that some juveniles molt directly into 
the bright red plumage of the full adult (as suggested by Griscom?, p. 111). He bases 
the immaturity of these specimens on the incomplete ossification of the skull. He sug- 
gests there are three plumages in the male: a juvenal, a mixed yellow to red immature 
plumage, and an adult red plumage. The immature red plumage is differentiated from 
that of the fully adult bird by the retention of juvenal tail and wing feathers. 

From my series of crossbills it is clear that there are four typical plumages in the 
male (with rare variants): a striped, juvenal plumage, a mottled orange and yellow 
plumage (the first immature) which later is replaced by an adult-like red plumage (the 
second immature), and lastly an adult plumage characterized by reddish or brownish 
margined tail and wing feathers, wherever noticeable margins occur. 

The juvenal plumage is shown by four specimens in our collection, two of which 
have the bill short and only weakly crossed. This plumage is much like that of juveniles 
in the genus Carpodacus. The skulls of this group range from thin with one lamella to 
spongy but not of adult thickness. The duration of this plumage is unknown but it prob- 
ably begins to be molted within a month of leaving the nest. This plumage is repre- 
sented by specimens taken in June, September and December and indicates the erratic 
seasonal breeding of this species. 

From this plumage there is a gradual transition (postjuvenal molt) into the first 
immature stage, beginning with a few feathers on the chest and sides of belly and then 
spreading to the throat, forehead, sides of head, and rump. The molt tends to progress 
from the head to the rump and from the dorsal side to the belly, the last indications of 
the juvenal plumage being feathers along the midline of the belly and the tail coverts. 
The wing is essentially unaffected although a few of the marginal lesser coverts may be 
shed. Seven male specimens taken in January, April, July, August, and October show 
transitional plumages from the dark-striped juvenile to the mottled orange-yellow of 
the first immature. Although some of these specimens have red feathers, all are mottled 
and fairly consistent in their general tone. 
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The second immature plumage is red as in the adult but differs in that the greater 
tail coverts and greater and lesser coverts of the wing have been molted. The primaries, 
secondaries and rectrices of the juvenile are usually retained as indicated by the green- 
ish or yellow margining of these feathers as contrasted with the reddish or brownish 
margins of the adult feathers; the tail feathers appear to be more reliable in this regard 
than the primaries. Juvenal tail feathers can be differentiated from adult feathers 
usually by being narrower and more pointed. In some of the specimens a few of the 
primaries and some or all of the tail feathers have been replaced, but this would appear 
to be due both to accidental losses and exceptional molting: the margins are interme- 
diate in color. It is important that none of the red immatures have juvenal feathers in 
their dress. All have completely molted the body feathers at least once. For this reason 
it seems that these individuals have actually molted the body feathers twice, to replace 
the yellow or orange feathers with the adult red feathers, without replacing the large 
wing and tail feathers. There are eight specimens in this series taken in April, June, 
July, August and September. The specimens taken in August and September are molting 
into the adult plumage, for the inner primaries have been replaced. 

There are fourteen fully adult males in my series identified by reddish- or brownish- 
margined primaries and tail feathers or by obviously completely molted wings and tail 
if the margins are greenish like the juvenal feathers. The body color is solid, with one 
exception, although the throat may be yellow and scattered feathers on the top and 
sides of the head may be yellow. In a few cases some olive-green feathers appear on the 
neck and shoulders. The yellow and olive feathers that may occur in this plumage appear 
as the result of feathers replaced in early spring (the prenuptial molt of Tordoff). In 
one this “prenuptial” molt appears to have been nearly complete, possibly coinciding 
with the annual molt. The specimen, taken in breeding condition in March, has almost 
completely molted the wing feathers (a few secondaries and the outer primary remain) 
and has completely replaced the tail feathers, although one or two of the feathers are 
short. The tail feathers have greenish margins like those of the juvenile. The body is 
mottled like that of a second immature. This specimen apparently represents a second 
immature molting to the adult in the course of becoming reproductively active. Feathers 
replaced at this time are more immature in coloration than those produced in the annual 
molt. It is a common idea that fully adult specimens may commonly be mottled in color- 
ation like the immature, but this is definitely not the case; rather, such a pattern repre- 
sents an uncommon aberration. Tordoff has questioned whether the color of these pre- 
nuptial feathers is due to an abnormality of nutrition or to mediation by the endocrine 
system. I believe it is a matter of endocrine state. 

Griscom points out that the shade of red of the adult varies within a race from brick- 
red to scarlet and that some races, notably minor (= sitkensis), have a high percentage 
of xanthochroistic males. There are three adult specimens (1 sitkensis, 2 bendirei) in 
my series of an orange (saffron-coppery) color which have both the wing and tail feath- 
ers completely replaced and appear to be examples of the xanthochroistic plumage type. 
The margining of the tail feathers in these specimens is intermediate between that of 
the juvenile and adult. This plumage is probably genetically determined. 

The time involved in the transition of the male from the juvenile to the adult is not 
known. If we assume that Tordoff’s observations on the skull are correct, then the process 
would take less than six months, for in other passerines the skull reaches adult thick- 
ness within a month or two of completion of the postjuvenal molt. It would seem that 
the transition from the juvenile to the second immature is a more or less continual 
process, which accounts for the incomplete ossification of the skull at the end of this 
molting period. Within a month or so after the completion of the second immature plum- 
age the skull reaches the adult thickness, as would be expected. 
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Apparently the molting of crossbills is as erratic as their behavior and probably it is 
not until the second year that a complete molt occurs. We have several specimens that 
indicate a typical complete molt in progress and these were taken in March, July, August, 
and September. Like other passerines, molting crossbills are quieter and shier than ordi- 
narily and hence are more easily overlooked. Almost all of the juveniles and the first 
immatures were molting contour feathers when taken, but few of the adults are so 
involved, except for the replacement of accidentally lost plumes or when they are in the 
“prenuptial” period. I have yet to see a crossbill molting heavily like other passerines. 

The plumage sequence of the Red Crossbill is paralleled to a certain extent by that 
of the Pine Grosbeak or the Cassin Finch. In these species there is a first winter imma- 
ture plumage, resembling that of the female. In the case of the Pine Grosbeak the second 
fall and winter plumage is red as in the adult. In a few instances the tail and wing 
feathers are not molted. Some specimens appear to molt juvenal tail feathers in late 
winter or early spring, but these new feathers retain the gray margins of the juvenile 
in contrast to the red margins of the adult. The first adult plumage of the Pine Grosbeak 
may show variations suggestive of the second immature and adult plumages of the Red 
Crossbill. 

The plumages of the female Red Crossbill are much simpler. The juvenile molts 
into a typical female plumage soon after leaving the nest, but the wing and tail feathers 
are retained as in the male. A second molt is needed to replace the wing and tail feath- 
ers. The female plumage is not particularly variable, showing differences in the amount 
of yellow or orange margining on the breast and forehead, whiteness of the throat and 
abdomen, and gray or olive in the back. Griscom indicated the more constant coloration 
of the female of different races but did not utilize this characteristic in his descriptions. 
The immature or adult female can never be confused with the immature plumages of 
the male. 

That both sexes may breed in the immature plumage is indicated by the condition 
of the gonads. The development of the testis at different times of the year is of interest. 
The change in size is relatively slight as compared with other passerines. The resting 
gonad of the adult is larger than that of the juvenile: about one millimeter in length. 
That of the breeding male, whether immature or adult, is about six and one-half milli- 
meters long, and is round-ovoid in shape in both cases. Although this represents a large 
volume increase it is not comparable to that of some of the sparrows, in which species of 
similar size will have a gonad ten or eleven millimeters in length and of the same shape. 

The problem of subspecies cannot be solved as yet. The work of Griscom will need 
to be repeated and the limits of variation in size and coloration of the different plum- 
ages of each race carefully described before we can hope to cope with this highly vari- 
able species. Tordoff has indicated that Griscom’s identifications have not been sound 
because age differences have been interpreted as subspecific differences. Tordoff has 
indicated that in his sample the adults average larger than the immatures. In my series 
the largest bird is an immature and the mean measurements for these age groups are 
the same. This series from Idaho raises some questions regarding subspecies not sug- 
gested by Tordoff. 

I have collected crossbills on twenty-four different occasions, at all times of the year, 
and from groups ranging in size from a single family to flocks of 20 to 50 individuals. 
Unfortunately, selective collecting of red males was done, so that truly representative 
series were taken only on about half of these occasions. Although the sampling was 
spotty and inconclusive, still I have never taken more than one size of crossbill from 
a flock. Griscom reports three subspecies in the same flock in the east and mixed flocks 
as a common thing. 
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In northern Idaho individual crossbills range in size from a wing length of 80 mm. 
to one of 96 mm. There is a similar, wide range in variation when other linear measure- 
ments or weight are considered. These specimens can be identified as belonging to three 
subspecies: sitkensis, bendirei and benti. Although all three sizes have been present in 
the same area and at the same time on the University of Idaho Campus, they have 
always been encountered in different flocks. For example on April 13, 1951, there were 
two flocks of crossbills in the University arboretum. One flock contained sitkensis, or 
at least very small dark individuals, and the other flock was made up of the largest type 
found here. It seems possible that the homogeneity of flocks is due to behavioristic 
differences between flocks. From their composition—adults, immatures and even juve- 
niles—these flocks appear to represent families that have nested in the same general 
area. There is probably some exchange between flocks of like behavior and a tendency 
for individuals to leave flocks of unlike habit and food choice. 

Observations on crossbills in Idaho indicate that they occur in flocks, or at least 
groups in a more or less restricted area, whether the birds are breeding or “vagrant.” 
The species has a positive social attitude at all times. In one case birds appeared to be 
breeding when they were still associated with a flock. As soon as the young leave the 
nest the birds of the area draw together and begin to move about. It is well known that 
isolated single pairs are sometimes encountered, but generally several pairs nest in a 
circumscribed area. 

In the light of the foregoing ideas, the specimens in my series can be separated into 
three groups which overlap in size and obviously intergrade to a certain extent. The 
smallest crossbills appear to be sitkensis and are probably only vagrants in the area. 
The other two groups are usually identified as bendirei although some individuals of 
the larger type have been identified as benti. 

If the specimens that appeared to be about to breed, or that were breeding, or had 
just finished breeding are arranged according to locality and habitat, they can be divided 
into the same two groups as before, excluding the small sitkensis group which is not 
known to breed. In the areas predominantly grown to yellow pine there is a light red, 
large type, some members of which resemble enti. Fifteen of the eighteen specimens 
taken have a wing length of over 90 mm. (mean 92.1). The males tend to be lighter red 
with more white in the vent region than the smaller bendirei type, which is found in the 
Douglas fir, white pine and lodgepole pine regions at higher elevations. This smaller 
type is represented by only five, known resident, specimens, the wing length of which 
is usually less than 90 mm. (mean 88.2). The males of this smaller type are darker, 
approaching brick red, and the vent patch is smaller and darker. The females of these 
two groups are indistinguishable except by size. 

The extreme in size of the possibly resident individuals is represented by three red 
males collected in a lodgepole pine area near McCall, west-central Idaho. These indi- 
viduals are very dark, like sitkensis, and range in size between sitkensis and bendirei. 
These specimens were taken from a flock of about 30 individuals. 

The collection contains no females of sitkensis from Idaho, but there are three fe- 
males with wings 82.5 to 85.4 mm. in length which fall within the size range of that sub- 
species. They are lighter below and grayer above as compared with the darker, browner 
and more orangish colored females of sitkensis. These small females are similar to the 
typical females of bendirei in coloration and were taken with flocks of, or in company 
with males of, the smaller type. 

The large yellow pine type extends down into southwestern Idaho where individuals 
of “benti” have been reported. These individuals probably represent only extremes of 
this group, as is indicated by the like identification of similar individuals in northern 
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Idaho. This same type also occurs in the yellow pine areas of the east slope of the Cas- 
cades in Washington, with indications of the smaller, “intergrade” bendirei type in higher 
areas, and sitkensis on the coast. The small bendirei type appears to be a regular vagrant 
in the coastal areas. 

In summary, four plumages are described for male crossbills belonging to the sub- 
species bendirei and sitkensis; the female has only the juvenal and an adult plumage 
although the wing and tail are not molted until the second year. Females serve readily 
to separate sitkensis from bendirei and should be utilized more in the taxonomy of this 
species. In northern Idaho the race bendirei appears to be made up of two ecologically 
separate but intergrading groups. One group approaches sitkensis in habitat selection 
and appearance and the other approaches Jenti in like manner. Members of this latter 
group have actually been identified as benti; it likewise is possible that some of the 
former group may be indistinguishable from sitkensis. 


University of Idaho, Moscow, Idaho, October 30, 1952. 
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THE BIRDS OF SOUTHEASTERN GUATEMALA 
By RICHARD E. TASHIAN 


The southeastern departments of the Republic of Guatemala, Santa Rosa, Jutiapa, 
and Jalapa, have received little ornithological attention in the past. The only significant 
information concerning this area appears in a report by Saunders (1950) on the game 
birds and shorebirds of Guatemala. Prior to 1950 a few scattered records from the De- 
partment of Jutiapa were published by Salvin and Godman (1879:36; 1880:71) and 
Wetmore (1941:580). The present report is based on 150 forms which I collected or 
noted in these departments and in the Department of Zacapa in the fall and winter 
of 1950-51. 

Four major physiographic regions can be discerned in southeastern Guatemala: the 
Pacific coastal plain, the Pacific cordillera, the central plateau, and the arid lowlands 
of the upper Motagua valley. The higher elevations, with the exception of the humid 
upper tropical cloud forest on a few isolated volcanic peaks, lie in the Arid Upper Tropi- 
cal Life-zone, and the lower terrain, below about 2500 feet, in the Arid Lower Tropical 
Zone. 

Stuart (1943) outlined the biotic areas of Guatemala based on its salamander 
fauna. Because of inadequate data, southeastern Guatemala was omitted in hjs treat- 
ment, but general correlations with the bird fauna seem significant enough to jindicate 
that the areas covered in the present study should be included in his biotic regions as 
follows: Pacific cordillera of Santa Rosa (Fuegan), Pacific lowlands of Santa Rosa 
(Escuintlan), Jalapa highlands (Chimaltenangan), and the lowlands of Zacapa (Zaca- 
pan). This leaves for consideration the avifauna of the interior lowlands of Jutiapa. 
This assemblage, when compared with the lowland avifauna of the Pacific coastal plain 
and the upper Motagua valley, appears to show domination by the Pacific lowland 
forms. This conclusion is based on the distribution of 63 resident, non-aquatic, non- 
raptorial birds that have been recorded from the Jutiapa region, 82 per cent of which 
are also to be found in the Pacific lowlands, 55 per cent in the upper Motagua valley, 
and 41 per cent common to all three areas. 

Because of the lack of any effective barrier, the greater number of the forms found 
in southeastern Guatemala extends into E] Salvador as far east and north as the Lempa 
River (Dickey and van Rossem, 1938:54-55). 

The following localities were visited: Finca Santa Isabel (3500 feet). A coffee plan- 
tation in the Pacific cordillera of Santa Rosa about three miles south of the village of 
Pueblo Nuevo Vifas. Arid Upper Tropical Zone. Leguminous trees and bananas have 
been planted for coffee cover, and oak forest is present in the undisturbed areas. No- 
vember 18 to 20. 

Finca Las Vifias (3500 feet). A government coffee plantation in the Pacific cordil- 
lera of Santa Rosa about six miles west of the village of Barberena. Arid Upper Tropi- 
cal Zone. Largely pasture and scrubby second growth with acacia and mimosa thorn 
shrubs common. As at Santa Isabel oak forest is present in the undisturbed areas, and 
leguminous trees and bananas have been planted for coffee shade. November 22 to 
December 1. 

Finca El Cacahuito (1300 feet). A government coffee plantation in the Pacific low- 
lands of Santa Rosa about two miles north of the village of Taxisco. Lower Arid Tropi- 
cal Zone. The finca is situated at the transition between the gallery forest of the Pacific 
slope and the tall-grass savanna of the plains. The original forest has been left rela- 
tively undisturbed to provide for coffee cover. December 3 to 19. 

Avellana. Visited during the stay at Finca El Cacahuito. A small hamlet on the 
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Fig. 1. Map showing stations of observation in southeastern Guatemala. 


Chiquimulilla Canal along the Pacific coast of Santa Rosa about 12 miles south of the 
village of Taxisco. Lower Arid Tropical Zone. Low swamp forest and mangrove thickets 
border the canal. Observations were made from a dugout canoe between Avellaha and 
the small village of Monterico some three miles east. 

Finca Mongoy (1700 feet). A sugar cane and rice plantation in the eastern low- 
lands of Jutiapa about eight miles south of the village of Asuncién Mita. Lower Arid 
Tropical Zone. Hilly country covered with tall-grass savanna, with gallery forest in 
the moist regions. December 28 to January 6. 

Lake Atescatempa (1900 feet). Visited during the stay at Finca Mongoy. A shallow 
lake about two miles south of Mongoy surrounded by open pastures and savanna with 
dense mimosa growths along portions of the shore. 

Lake Retana (about 3000 feet). A small, shallow lake in the southeastern portion 
of Jalapa about six miles north of the village of El Progreso, Jutiapa. The site of 
Yglesias’ duck records. 

Finca San Francisco Bellavista (4600 feet). A small finca at the southern base of 
Volcan Jumay in the central plateau of northwestern Jalapa about four miles west of 
the city of Jalapa. Arid Upper Tropical Zone. Open grassy meadows scattered with 
thorny scrub and small cacti, and open oak groves and open pine-oak woods prevailing 
in the more undisturbed regions. January 9 to 14. . 
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Volcan Jumay (summit about 7400 feet). Visited during the stay at Finca San 
Francisco Bellavista (see above). Arid Upper Tropical Zone with the summit in the 
Humid Upper Tropical Zone. The slopes have been cultivated for corn, but relatively 
undisturbed cloud forest is present at the summit. 

Finca San Jorge (600 feet). A large government finca given to sugar cane, corn, and 
cattle in the Motagua valley of the western portion of the Department of Zacapa be- 
tween the villages of Teculutan and Uzumatlan. Arid Lower Tropical Zone. Desert chap- 
arral, dominated by large cacti (Lemaireocereus sp. and Cephalocereus sp.) and thorny 
scrub of mimosa and acacia. Wild fig trees are predominant in the moist, wooded ravines. 
January 15 to 24. 

Because of the scarcity of records from the Department of Jalapa, I have included 
some duck records from Lake Retana, Jalapa, kindly given me by Antonio Yglesias of 
Guatemala City. At that time (December, 1950) he was the director of the sporting 
journal of the Club Caza—Tiro—Pesca of Guatemala and had been keeping records from 
Lake Retana for a number of years. I saw no specimens. 

The specimens that I collected were studied largely at the Chicago Natural History 
Museum and have been deposited there. I wish to thank the authorities of that institu- 
tion as well as the American Museum of Natural History for placing their facilities at 
my disposal. For encouragement, aid, and advice during the course of this work I am 
particularly grateful to Clarence J. Goodnight of Purdue University, Emmet R. Blake 
of the Chicago Natural History Museum, and L. C. Stuart of the University of Michigan. 
I am also thankful to all those who assisted me in the field, especially Kent C. Brown 
of South Bend, Indiana, and Jorge A. Ibarra, director of the Muséo Nacional Historia 
Natural of Guatemala City. Much of my work was greatly facilitated through the gen- 
erous cooperation of the Club Caza—Tiro—Pesca of Guatemala and its president at that 
time, Carlos O. Zacrisson. Acknowledgement is also made to the officials of the Minis- 
terio de Relaciones Exteriores through whose efforts scientific collecting permits were 
secured, the governors of the various departments visited, and the personnel of the gov- 
ernment and private fincas for their most welcome hospitality. This study was supported 
in part by a Grant-in-Aid from the Society of the Sigma Xi. 

All capitalized color names follow those of Ridgway (1912). Where enlarged testes 
are indicated, the length of the larger testis is given. 

Phalacrocorax olivaceus mexicanus. Olivaceous Cormorant. Avellana: 1¢, December 5, 995 gm., 
testis 19 mm. Large flocks of up to about 50 were also noted at Lake Atescatempa. 

Ardea herodias. Great Blue Heron. Frequently encountered in the vicinity of egrets at Lake 
Atescatempa, from December 31 to January 5. 

Butorides virescens. Green Heron. Noted at Avellana on December 5. 

Florida caerulea caerulescens. Little Blue Heron. Avellana: ‘1¢, December 5, 465 gm., testis 
8.5 mm.; 1 im. 9, December 5, 310 gm. Also noted at Lake Atescatempa. Colors of the immature 
bird: iris Martius Yellow, orbital skin Water Green, tarsi and toes Corydalis Green, bill Pale Russian 
Blue basally and black terminally. Very common at both localities, and often observed in the vicinity 
of egrets and Jacanas. The immature white forms were common. 

Casmerodius albus. Common Egret. Flocks of up to about 25 were noted at Avellana and Lake 
Atescatempa. 

Leucophoyx thula. Snowy Egret. Fairly common at Avellana and Lake Atescatempa, and often 
associated with Common Egrets. Flocks of up to about 20 were seen at Lake Atescatempa. 

Hydranassa tricolor. Tricolored Heron. Observed on one occasion at Lake Atescatempa on 
January 4. 

Heterocnus mexicanus mexicanus. Cabanis Tiger Heron. Avellana: 1 im. 6, December 5, 1200 
gm. Orbital skin Light Yellow Green, throat Pale Yellow Green, tarsi and toes Vetiver Green. Stom- 
ach contents: minnows (Mollienesia sp.). 
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Mycteria americana. Wood Ibis. Avellana: 1 9, December 5, 2.8 kg., ova somewhat enlarged. 
Stomach contents: fish and shrimp (Machrobrachium sp.). 

Jabiru mycteria. Jabiru. A few were noted in flocks with ibises at Avellana. This appears to be 
the third record for this stork from Guatemala. Previously it had been recorded from the vicinity of 
Hacienda California on the Pacific coast by Salvin and Godman (1901) and Deignan (1933). A 
mounted specimen, labeled Puerto Iztapa, Escuintla, is on display at the Muséo Nacional de Historia 
Natural in Guatemala City. 

Eudocimus albus. White Ibis. Fairly common in soaring flocks at Avellana. 

Dendrocygna bicolor. Fulvous Tree Duck. Reported as common at Lake Retana by Yglesias. 
This record would constitute an addition to the Guatemalan avifauna and also extend its wintering 
range to Guatemala; previously known to winter as far south as Chiapas, Mexico. 

Dendrocygna autumnalis lucida. Black-bellied Tree Duck. Lake Atescatempa: 1 9, December 31, 
870 gm., ova somewhat enlarged. Also recorded from Lake Retana by Yglesias. Tarsi and toes Cartridge 
Buff, bill Light Russet Vinaceous, tip grayish. Common at Lake Atescatempa where flocks of about 
20 were often observed. 

Anas discors. Blue-winged Teal. Quite common at Lake Atescatempa from December 29 to Jan- 
uary 5, where they were usually encountered in small flocks of 10 to 15. Also recorded as common at 
Lake Retana by Yglesias. 

Anas crecca. Green-winged Teal. Reported from Lake Retana by Yglesias. This appears to be 
a second Guatemalan record, Saunders (1950:28) having recorded it for the first time from the Chi- 
quimulilla Canal near Papaturro, Santa Rosa. 

Anas acuta, Pintail. Noted as common at Lake Retana by Yglesias. 

Mareca americana. Baldpate. Yglesias reported this duck as common at Lake Retana. 

Aythya affinis. Lesser Scaup Duck. Observed at Lake Atescatempa on December 29. Recorded 
as common at Lake Retana by Yglesias. 

Oxyura jamaicensis. Ruddy Duck. Noted at Lake Retana by Yglesias. 

Coragyps atratus. Black Vulture. Common at all localities. 

Cathartes aura. Turkey Vulture. Common at all localities, but more numerous than Black Vul- 
tures at higher altitudes. 

Buteo magnirostris direptor. Insect Hawk. Finca El Cacahuito: 1 im. 2, December 18, 324 gm. 
Iris Lemon Yellow. Taken from a tree in a savanna. Stomach contents: grasshoppers and caterpillars. 

Leucopternis albicollis. White Hawk. Seen in the coffee plantation forest at Finca El Cacahuito 
on December 14. 

Buteogallus anthracinus. Crab Hawk. Noted at Finca El Cacahuito, Finca Mongoy, and Finca 
San Francisco Bellavista. Not common at any of these localities. 

Herpetotheres cachinnans. Laughing Falcon. Noted on one occasion each at both Finca Las 
Vifias, November 29, and Lake Atescatempa, January 4. 

Caracara cheriway. Caracara. Noted at Finca El] Cacahuito, Lake Atescatempa, Finca Mongoy, 
and Finca San Francisco Bellavista. Most common at Mongoy and Bellavista where it was seen almost 
daily. 

Falco sparverius. Sparrow Hawk. Finca El Cacahuito: 1 im. ¢, December 13, 84.2 gm.; 1 9, 
December 4, 111 gm. Finca Mongoy: 1 9, January 2, 108 gm. All specimens represent the nominate 
race sparverius. Stomach contents: katydids, beetles, caterpillars, and unidentified insect larvae. Also 
noted at Finca Las Vifias, Lake Atescatempa, Finca San Francisco Bellavista, and Finca San Jorge. 
Observed almost daily over open country at all localities. 

Fulica americana americana. American Coot. Lake Atescatempa: 1 9, December 31, 485 gm., 
very fat. Commonly found feeding among the rushes along the lake edge, usually in groups of 6 to 8. 

Jacana spinosa spinosa. Jacana. Avellana: 1 im. ¢, December 5, 61.5 gm.; 1 6 December 5, 84 
gm., testis 6.5 mm., molting primaries, rectrices, and on body. Also noted less abundantly at Lake 
Atescatempa. The upper mandible of the immature specimen was light green basally with the re- 
mainder horn-brown, the tarsi and toes light yellowish green, and the frontal shield light green. 

Charadrius vociferus: Killdeer. Noted at Lake Atescatempa, Avellana, and Finca San Francisco 
Bellavista. Common in small flocks in the pastures at Lake Atescatempa and Bellavista. 


Erolia minutilla. Least Sandpiper. Lake Atescatempa: 1 sex?, January 4, 16.8 gm.; 1 ¢, Jan- 
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uary 4, 19 gm.; 2 2 9, December 31 and January 4, 20 and 21 gm. Taken from flocks of about 
12 to 15 feeding along the shore. 

Himantopus mexicanus. Black-necked Stilt. Noted at Avellana on December 5. 

Columba fasciata. Band-tailed Pigeon. Flocks of up to 14 were observed in the pastures and open 
pine woods at Finca San Francisco Bellavista. 

Zenaidura macroura carolinensis. Mourning Dove. Finca Mongoy: 1 ¢, January 1, 110.5 gm. 
Taken from a group of four in a tree in a savanna. 

Zenaida asiatica. White-winged Dove. Small flocks were observed daily in the desert chaparral 
at Finca San Jorge. 

Scardafella inca. Inca Dove. Finca Las Vifias: 1 6, November 28, 46 gm., testis 5.5 mm. Finca 
El Cacahuito: 1 ¢, December 8, 49.8 gm., testis 7 mm. Finca Mongoy: 1 6, December 29, testis 6 mm.; 
1 2, December 29, 47 gm., ova somewhat enlarged. Lake Atescatempa: 1 9, December 31, 48 gm., 
ova somewhat enlarged. Also noted at Finca San Jorge. Common at all localities, but most abundant 
at Mongoy and San Jorge. 

Columbigallina passerina pallescens. Ground Dove. Lake Atescatempa: 1 ¢, January 5, 43 gm., 
testis 11 mm.; 1 9, January 5, 41 gm., ova and oviduct enlarged. Finca San Jorge: 1 ¢, January 17, 
43 gm., testis 9 mm. Iris Rosolane Purple. The birds taken on January 5 constituted a pair. Com- 
mon at both localities, although not as abundant as the Inca Dove. 

Columbigallina talpacoti rufipennis. Talpacoti Dove. Finca E] Cacahuito: 1 ¢, December 4, 44.5 
gm., testis 8 mm. Iris Venetian Pink. Very common in the savanna. 

Aratinga canicularis canicularis. Orange-fronted Parakeet. Finca E] Cacahuito: 2 ¢ 6, Decem- 
ber 4 and 10, 83 and 88 gm., testis 7 and 8 mm.; 2 9 9, December 4 and 10, 78.5 and 91 gm., enlarged 
ova and oviducts. Also noted at Finca San Jorge. The birds constituted two pairs. Iris Maize Yellow 
to Pinard Yellow, orbital skin Apricot Yellow. Common in both forest and savanna at El Cacahuito, 
and moderately common in the desert chaparral at San Jorge. Often observed with large mixed flocks 
feeding in wild fig trees in the coffee plantation forest at El] Cacahuito. The predominant species of 
these flocks at various times included Piaya cayana, Trogon elegans, Eumomota superciliosa, Momotus 
momota, Pteroglossus torquatus, Centurus aurifrons, Lepidocolaptes souleyetii, Turdus gravyi, Icterus 
galbula, Thraupis abbas, Piranga ludoviciana. 

Brotogeris jugularis jugularis. Orange-chinned Parakeet. Finca Mongoy: 2 6 @, January 3, 63 and 
64.8 gm., testes 7 and 11.5 mm.; 29 9, January 2 and 3, 63 and 63 gm., ova slightly enlarged. Orbital 
skin Light Green-Yellow to Light Lumiere Green becoming whitish anteriorly and posteriorly, or all 
whitish, bill Pinkish-Buff to Vinaceous-Buff, loral skin Pinard Yellow to whitish. Taken from tree- 
top flocks. 

Amazona albifrons nana. White-fronted Parrot. Finca San Jorge: 1 6, January 15, 182 gm. 
Observed daily. 

Amazona ochrocephala. Yellow-headed Parrot. Moderately common in the savanna and along 
the forest edge at Finca El] Cacahuito. 

Coccyzus americanus americanus. Yellow-billed Cuckoo. Finca El Cacahuito: 1¢, December 8, 
63 gm., fat. This bird, taken from a thicket in the savanna, was the only one seen. Supposedly a rare 
fall migrant through Middle America, with the latest date recorded for Guatemala being Septem- 
ber 26 (Griscom, 1932:217). 

Piaya cayana thermophila. Squirrel Cuckoo. Finca Santa Isabel: 1¢, November 20, 118 gm. 
Finca El Cacahuito: 1¢, December 11, 101 gm., molting on body and crown; 29 9, December 15, 
96 and 99 gm. Finca Mongoy: 14, January 3, 110 gm. Fairly common at these localities, but most 
abundant in the coffee plantation forest at El Cacahuito. Stomach contents: insects, including Hyme- 
noptera, grasshoppers, beetles, mantids, and caterpillars. None of my specimens showed any affinities 
with a good series of the form stirtoni from El Salvador. It would seem that at least the specimen 
from Mongoy should approach stirtoni since Dickey and van Rossem (1938:213) recorded it from 
Lake Guija, El Salvador, which is only 12 miles east of Mongoy. 

Crotophaga sulcirostris sulcirostris. Groove-billed Ani. Finca Las Vifias: 1 6 , November 29, 80 gm. 
Finca El Cacahuito: 14, December 8, 104.5 gm., molting primaries. Also noted at Finca Mongoy, 
Lake Atescatempa, Finca San Francisco Bellavista, and Finca San Jorge. One of the commonest flock- 
ing birds of the open country. Most abundant in the savanna country at El] Cacahuito and Mongoy. 

Morococcyx erythropygus erythropygus. Lesson Ground Cuckoo. Finca Mongoy: 1 sex ?, Jan- 
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ary 1,57 gm; 19, January 2, 55.2 gm., both molting primaries and rectrices. Skin immediately around 
eye Lemon Yellow becoming Pale Blue-Violet toward the periphery ; lower mandible and lower por- 
tion of upper mandible Light Cadmium, remainder of upper mandible dark brown; tarsi and toes 
Orange-Cinnamon. Stomach contents: insects, including beetles and Orthoptera. Both were taken 
from the same thicket and were the only ones seen. 

Pulsatrix perspicillata saturata. Spectacled Owl. Finca E] Cacahuito: 142, December 7, 655 gm. 
Iris between Tawny and Ochraceous Tawny. Stomach contents: large orthopterous insects. Taken 
from the coffee plantation forest in the late morning. 

Nyctidromus albicollis. Pauraque. Finca San Francisco Bellavista: 16 (yucatenensis), January 
9, 66 gm. Also noted in the wooded ravines at Finca San Jorge. The bird from Bellavista was flushed 
from marshy woods. The race of this specimen was checked by Emmet R. Blake. 

Amazilia candida pacifica. White-bellied Emerald. Finca El Cacahuito: 2 ¢ ¢, December 11 and 
16, 4.2 and 4.5 gm. Commonly seen feeding around the flowering trees (Jnga micheliana) in the coffee 
plantation forest. 

Amazilia beryllina devillei. Berylline Hummingbird. Finca El Cacahuito: 1¢, December 12, 
4.5 gm., testis 3 mm.; 1¢, December 17, 5.5 gm., molting completely. Finca San Jorge: 1 sex ?, Jan- 
uary 17, 4.5 gm. As with A. candida, this hummingbird was common around Inga trees. Also common 
in the wooded ravines at San Jorge. 

Amazilia rutila. Cinnamomeous Hummingbird. Finca Mongoy: 1 sex ? (rutila), January 3, 
4.8gm.;and1¢4 (rutila), January 2, 4.8 gm. Finca San Jorge: 14 (rutila), January 19, 6 gm., molting 
completely. Finca El Cacahuito: 1 sex ? (corallirostris), December 15, 5.5 gm., molting completely. 
I find that the specimens from Mongoy compare well with typical rutila in having the upperparts 
less bronze and being lighter below. In the specimen from El] Cacahuito the underparts are as dark 
as typical corallirostris, but the upperparts are not as bronze. 

Archilochus colubris. Ruby-throated Hummingbird. Finca Las Vifas: 19, November 27, 3 gm. 
Finca Mongoy: 22 9, January 3 and 4. Commonly seen feeding around the morning glory trees 
(Ipomoea arborescens) in the savanna at Mongoy and in the flowering trees in the meadow at Las 
Vifas. 

Trogon elegans elegans. Coppery-tailed Trogon. Finca El Cacahuito: 2 6 ¢, December 7 and 12, 
72.2 and 83 gm. Finca San Jorge: 14, January 18, 78.9 gm.; 1 im. ¢, January 22, 73.8 gm.; 19, 
January 17, 82 gm. Orbital skin Capucine Yellow and Bitter-sweet Orange (ad. ¢ ), Cadmium Orange 
(im. 2), or Mikado Orange (ad.@); bill Light Cadmium to Empire Yellow (ad.é). Very common 
in the wooded ravines at San Jorge where they were often associated in mixed flocks composed of 
Momotus mexicanus, Centurus aurifrons, Calocitta formosa, Turdus grayi, and Icterus sclateri. 
Also moderately common in the coffee plantation forest at El Cacahuito (see Aratinga canicularis). 
The specimens from the Pacific slope are indistinguishable from typical elegans of the Motagua val- 
ley. This is apparently the only record of this form from the Pacific slope of Guatemala. 

Trogon collaris puella, Collared Trogon. Finca El Cacahuito: 1 ¢, December 11, 66.5 gm. Orbital 
skin Dusky Neutral Gray, bill Pinard Yellow. Seemingly uncommon. 

Trogon violaceus braccatus. Violaceous Trogon. Finca El Cacahuito: 2 6 6, December 13 and 17. 
60 and 66 gm. Orbital skin Buff Yellow and Apricot Yellow, bill Pale Russian Blue and Light Olive- 
Gray. Moderately common in the coffee plantation forest. 

Ceryle torquata. Ringed Kingfisher. Seen in company of Belted Kingfishers along the canal edge 
at Avellana. 

Ceryle alcyon alcyon, Belted Kingfisher. Avellana: 1 6, December 5, 144.5 gm. Stomach contents: 
minnows (Mollienesia sp.). 

Chloroceryle americana. Green Kingfisher. Finca San Francisco Bellavista: 14, January 11, 38.9 
gm., testis 4.8 mm. Also noted at Finca Mongoy. The specimen is good septentrionalis in size (wing 
86 mm., tail 59.5), and was shot along a stream in the pine-oak woods. 

Eumomota superciliosa bipartita. Turquoise-browed Motmot. Finca El Cacahuito: 1 sex ?, De- 
cember 7, 56.5 gm.; and 14, December 14, 56 gm. Moderately common in the coffee plantation forest, 
and usually seen in mixed flocks (see Aratinga canicularis) . 

Momotus mexicanus castaneiceps. Russet-crowned Motmot. Finca San Jorge: 14, January 16, 
101 gm. Iris Vinaceous Rufous. Stomach contents: orthopterous insects. Very common in the wooded 
ravines (see Trogon elegans). Also occasionally encountered in the desert thickets. 
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Momotus momota lessonii. Blue-crowned Motmot. Finca El] Cacahuito: 1¢, December 10, 111 
gm. Finca San Francisco Bellavista: 12, January 12, 121 gm., oviduct white and ova somewhat en- 
larged. Iris Garnet Brown and Carmine. The specimen from El] Cacahuito was taken from a large 
mixed flock (see Aratinga canicularis), and the bird from Bellavista from pine-oak woods. 

Notharchus macrorhynchos hyperrhynchus. White-necked Puffbird. Finca El] Cacahuito: 1 ¢, De- 
cember 11, 100 gm. Iris between Morocco Red and Claret Brown. Taken from the coffee plantation 
forest, where it was infrequently encountered. 

Pteroglossus torquatus torquatus. Collared Aracari. Finca El] Cacahuito: 146, December 10, 227 
gm., molting rectrices; 1¢, December 10, 249 gm., testis 6 mm.; 192, December 10, 229 gm., ova 
slightly enlarged, molting on head, neck, and throat. Orbital skin blackish immediately around eyes 
becoming Brazil Red in the auricular region. All three were taken from a small group of Collared 
Aracaris which, in turn, comprised part of a larger mixed flock (see Aratinga canicularis). Moderately 
common. 

Piculus rubiginosus maximus. Golden-olive Woodpecker. Finca San Francisco Bellavista: 19, 
January 10, 88.8 gm., ova somewhat enlarged. Shot from an open oak grove. Since the wing measures 
136 mm., the bird is a good example of the highland form. 

Drycopus lineatus similis. Lineated Woodpecker. Finca San Jorge: 12, January 16, 134.8 gm., 
134.8 gm., oviduct white and ova somewhat enlarged. Taken from a wooded ravine, and recorded 
only on this one occasion. Apparently the first record of this woodpecker from the Motagua valley. 

Balanosphyra formicivorus. Acorn Woodpecker. Noted occasionally in the oak groves at Finca 
San Francisco Bellavista. 

Centurus aurifrons santacruzi. Golden-fronted Woodpecker. Finca Las Vifias: 1 ¢, November 23, 
85 gm.; 19, November 28, 68 gm. Finca El] Cacahuito: 19, December 9, 79.3 gm., ova somewhat 
enlarged. Finca San Jorge: 1¢, January 20, 92.3 gm., testis 3.7 mm.; 29 9, January 22 and 23, 
85 and 87 gm.; one had slightly enlarged ova and a white oviduct. Iris Garnet Brown to Ox-Blood 
Red. Also noted at Finca Mongoy. Common at all localities, but most abundant at Las Vifas and 
San Jorge. 

The local variation in this form is interesting to note. Dearborn (1907:93) observed that birds 
from the upper Motagua valley were larger than those from other portions of Guatemala, and Gris- 
com (1932:229) showed that specimens from the Pacific slope were slightly smaller than those from 
the central highlands. My findings are similar in that the wing measurements of 16 males from the 
Pacific slope averaged 127.5 mm., 13 males from the central highlands averaged 131.8 mm., with 5 males 
from the upper Motagua valley averaging 141.2 mm. The birds from Motagua might be separated 
on the basis of size, but adequate material is wanting. 

Lepidocolaptes souleyetii compressus. Streaked-headed Woodhewer. Finca El Cacahuito: 2 sex ?, 
December 9 and 15, 25.3 and 26 gm.; 14, December 7, 28 gm. Stomach contents: insect parts, includ- 
ing grasshoppers and ants. Very common in the coffee plantation forest (see Aratinga canicularis) . 

Pachyramphus major australis. Black-capped Becard. Finca E] Cacahuito: 1¢, December 11, 
21.5 gm.; 19, December 11, 22.2 gm. Both taken from a small flock. 

Tityra semifasciata personata. Masked Tityra. Finca El] Cacahuito: 1¢, December 9, 91.2 gm., 
testis 7 mm.; 19, December 9, 84.8 gm. Iris Mars Orange; orbital and loral skin Corinthian Red in 
male, between Salmon-Buff and Pinkish Buff tinged with pale purplish pink in female. Stomach con- 
tents: fruit pulp and orthopterous insect parts. The specimens constituted a pair and were taken 
from the coffee plantation where the species was moderately common. 

Muscivora forficata. Scissor-tailed Flycatcher. Finca El] Cacahuito: 2 ¢ 6, December 8 and 15, 
38 and 44.8 gm.; 22 9, December 13 and 14, both 34.5 gm. Also noted at Finca Mongoy and Lake 
Atescatempa. Very common in the savanna country, singly or in small groups, especially at El 
Cacahuito. 

Tyrannus verticalis. Western Kingbird. Finca El Cacahuito: 19, December 13, 35 gm., fat. Taken 
in a thicket in the savanna. 

Tyrannus melancholicus chloronotus. Tropical Kingbird. Finca El Cacahuito: 29 9, Decem- 
ber 4, 36 and 36.5 gm. Avellana: 1 sex ?, December 5, 34.2 gm. Very common in the savanna at El 
Cacahuito and in the mangrove thickets bordering the canal at Avellana. 

Megarynchus pitangua mexicanus. Boat-billed Flycatcher. Finca El Cacahuito: 1 6 , December 11, 
71 gm. Finca San Jorge: 19, January 22, 63.8 gm. Common in the desert scrub at San Jorge. Griscom 
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(1932:251) suggests that the birds from the Motagua valley probably belong to the race deserticola 
described by him from Sacapulas, Guatemala. However, my specimen from San Jorge and two speci- 
mens from E} Rancho in the Chicago Natural History Museum show no variation from typical 
mexicanus. 

Myiozetetes similis texensis. Vermilion-crowned Flycatcher. Finca Mongoy: 1¢, December 28, 
34.5 gm.; 19, January 1, 33 gm. Observed daily, singly or in small groups, in the savanna. 

Pitangus sulphuratus. Kiskadee Flycatcher. Finca Santa Isabel: 19, November 19, 70 gm. Finca 
San Jorge: 16, January 23, 74 gm. Both specimens are referable to guatimalensis. Also noted as 
Lake Atescatempa and Finca Las Vifias. Very common along the borders of the coffee plantations at 
Santa Isabel and Las Vifias. The specimen from San Jorge was taken from a small mixed flock in the 
desert scrub which included mostly Groove-billed Anis and Golden-fronted Woodpeckers. The bird 
from San Jorge is paler below than the specimen from Santa Isabel. 

Myiarchus cinerascens cinerascens. Ash-throated Flycatcher. Finca Mongoy: 146, January 1, 
30 gm. Finca San Jorge: 19, January 16, 25.5 gm. Common at both localities. Emmet R. Blake 
checked the identification of the specimen from Mongoy. 

Myiarchus tyrannulus nelsoni. Brown-crested Flycatcher. Finca San Jorge: 12, January 20, 
33 gm. Moderately common in the desert chaparral. 

Myiarchus tuberculifer connectens. Dusky-capped Flycatcher. Finca El Cacahuito: 1 sex ?, De- 
cember 7, 19.5 gm. Taken from a small flock in the coffee plantation forest. 

Contopus cinereus brachytarsus. Tropical Pewee. Finca Las Vifas: 12, November 23, 11 gm. 
Taken from a pasture tree. 

Contopus pertinax pertinax. Coues Flycatcher. Finca San Francisco Bellavista: 1¢, January 10, 
27.2 gm.; 19, January 10, 22.1 gm. Both were taken from open oak groves. The specimens measure: 
wing ¢ 103 mm., 2 97; tail 2 80.5, Q 77. 

Empidonax flaviventris. Yellow-bellied Flycatcher. Finca El Cacahuito: 1¢, December 7, 10.5 
gm.; 19, December 15, 9.5 gm. Both were taken from the coffee plantation forest. One was in the 
company of a Warbling Vireo, Black and White Warbler, and Tennessee Warbler. 

Empidonax minimus. Least Flycatcher. Finca Las Vifias: 2 sex ?, November 26 and 27, 9 and 
9.5 gm. Finca Mongoy: 2 sex ?, December 29 and January 1, 9.5 and 11 gm.; 26 6, December 29 
and January 1, 9.5 and 11 gm. Finca San Francisco Bellavista: 1 sex ?, January 11, 9.5 gm.; 16, 
January 10, 10.5 gm.; 12, January 12, 9 gm. Finca San Jorge: 1 sex ?, January 16, 8 gm. The most 
common migrant flycatcher at these localities. 

Empidonax hammondii. Hammond Flycatcher. Finca San Francisco Bellavista: 12, January 11, 
9 gm. Taken in the vicinity of Least Flycatchers in the pink-oak woods. 

Empidonax fulvifrons fuscipes. Buff-breasted Flycatcher. Finca San Francisco Bellavista: 1 sex ?, 
January 9, 8 gm. Lower mandible buff, tarsi and toes blackish. Frequently seen feeding in tall herbage 
in the company of Lesser Goldfinches. 

Tolmomyias sulphurescens cinereiceps. Sulphury Flat-bill. Finca El Cacahuito: 1¢, December 9, 
13 gm.; 192, December 12, 13 gm. Finca Mongoy: 14, December 29, 14.8 gm. Iris Pallid Purple-Drab 
and Pallid Brownish Drab, tarsi and toes Pale Vinaceous Drab and Pale Grayish Vinaceous. The birds 
from El Cacahuito were taken in the coffee plantation forest from mixed flocks which included honey- 
creepers and migrant warblers. 

Todirostrum cinereum finitimum. Gray-backed Tody Flycatcher. Lake Atescatempa: 1 im. 9, 
January 5, 6 gm. Taken from a dense mimosa thicket near the shore. 

Elaenea viridicata placens. Greenish Elaenea. Finca El Cacahuito: 2 ¢ ¢, December 12 and 14, 
12 and 13 gm. Both shot in the coffee plantation forest. 

Iridoprocne albilinea albilinea. Mangrove Swallow. Avellana: 12, December 5, 13 gm. Also noted 
at Finca El Cacahuito. Common at the canal around Avellana and large flocks were observed daily 
over the savanna at E] Cacahuito. 

Calocitta formosa. Magpie Jay. Finca San Jorge: 12 (pompata), January 16, 195.2 gm., molting 
on neck, Finca Las Vifias: 1¢ (azurea), November 25, 215 gm., molting primaries. Common. At San 
Jorge they were most often found in the wooded ravines in small flocks, occasionally associating with 
mixed flocks (see Trogon elegans). 

Cissilopha melanocyanea melanocyanea. Hartlaub Jay. Finca San Francisco Bellavista: 292 9, 
January 9 and 10, 97.2 and 98 gm. Fairly common in small flocks frequenting pasture trees and thickets. 
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Cyanocitta stelleri ridgwayi. Steller Jay. Volcan Jumay (6000 feet): 19, January 13, 100 gm. 
The race Jazula in El Salvador does not appear to be separable from ridgwayi. An adult male and a 
female from Volcan Tajumulco, Guatemala, that I examined in the Chicago Natural History Museum 
agree well with typical /azwa in having a dark crest contrasting with the back, a character used 
to separate lazula from the Nicaragua form suavis. 

Campylorhynchus rufinucha. Rufous-naped Cactus Wren. Lake Atescatempa: 192 (castaneus), 
December 31, 33 gm. Finca San Jorge: 14 (castaneus), January 17, 36.8 gm. Finca Santa Isabel: 
1 sex ? (nigricaudatus), November 19, 34 gm., molting primaries. Finca Las Vifias: 2 sex ? (nigri- 
caudatus), November 23 and 29, 24.5 and 28 gm., one molting primaries; 19 (mnigricaudatus), No- 
vember 30, 26 gm. Finca El Cacahuito: 19 (nigricaudatus), December 8. Commonly observed in 
small fiocks, especially in the desert chaparral at San Jorge, the pasture scrub at Las Vifias, and in 
the savanna thickets at El Cacahuito. The specimens from Santa Isabel and Las Vifias agree with 
typical nigricaudatus in the deeper tone of the upperparts. 

Henicorhina leucophrys capitalis. White-browed Wood Wren. Volcan Jumay (7000 feet): 14, 
January 13, 15.8.gm. One of two seen together in the cloud forest understory. It measures: wing 
56.6 mm., tail 34. 

Turdus assimilis rubicundus. White-throated Robin. Finca El] Cacahuito: 19, December 16, 
62 gm. Eye ring Pinard Yellow, tarsi and toes Dark Olive-Buff. Taken from the ground in the coffee 
plantation forest. Seen infrequently. 

Turdus grayi. Gray Robin. Finca Mongoy: 19 (grayi), December 30, 87 gm. Finca San Francisco 
Bellavista: 12 (grayi), January 11, 92 gm. Finca El Cacahuito: 24 ¢ (umbrinus), December 8 and 
10, 78 and 81 gm. Also noted at Finca San Jorge where they were very common in the wooded ravines 
(see Trogon elegans). The specimen from Bellavista was taken from a small flock in the pine-oak 
woods and had been feeding on berries (Ardisia sp.). Both specimens from El Cacahuito were col- 
lected in the coffee plantation forest, one from a large mixed flock (see Aratinga canicularis). 

Hylocichla ustulata swainsonii. Swainson Thrush. Finca Las Vifias: 19, November 29, 33 gm., 
fat. Finca El] Cacahuito: 14, December 14, 31 gm. The specimens compare favorably with the eastern 
race. According to Griscom (1932:309) and Dickey and van Rossem (1938:456) this form is a rare 
midwinter visitant north of Costa Rica. 

Sialia sialis guatemalae. Common Bluebird. Finca San Francisco Bellavista: 292 9, January 9 
and 10, 30.5 and 31.8 gm. Very common in the open oak groves and meadow trees, singly or in small 
flocks. 

Polioptila caerulea. Blue-gray Gnatcatcher. Finca El Cacahuito: 14, December 14, 5 gm. Finca 
San Francisco Bellavista: 19, January 11. Both are referable to the nominate race. Also noted at 
Finca Las Vifias. Observed in both forest and open country. They appeared to be most common at 
Bellavista where they were often seen in small groups in the meadow thickets, frequently in the com- 
pany of Lesser Goldfinches. 

Polioptila albiloris albiloris. White-lored Gnatcatcher. Finca Mongoy: 26 6, December 30 and 
January 1, 6 and 7 gm.; and 19, December 30, 6 gm. Finca San Jorge: 14, January 20, 6 gm. The 
birds taken on December 30 were a pair. Common in the savanna thickets at Mongoy and in the 
desert scrub at San Jorge. 

Bombycilla cedrorum. Cedar Waxwing. Finca San Jorge: 1 sex ?, January 18, 33.8 gm., somewhat 
fat. Taken from a flock of 8 to 10 waxwings in the desert scrub. This appears to be the first record 
of this species from the Motagua valley. 

Vireo flavifrons. Yellow-throated Vireo. Finca Santa Isabel: 1¢, November 20, 15 gm. Finca 
Las Vifias: 1¢, November 23, 17 gm. Finca San Jorge: 1 sex ?, January 20. The bird from Santa 
Isabel was taken from a small group on a heavily wooded hillside, and the specimen from San Jorge 
from a wooded ravine in association with migrant warblers. 

Vireo solitarius solitarius. Solitary Vireo. Finca Las Vifias: 14, November 24, 15.5 gm. Finca 
El Cacahuito: 1 im. sex ?, December 15, 14.5 gm.; 12, December 14, 14 gm. Finca San Jorge: 19, 
January 17, 14.8 gm. All were taken from wooded areas with the exception of the bird from San Jorge 
which was shot in the desert scrub. 

Vireo gilvus gilvus. Warbling Vireo. Finca El] Cacahuito: 19, December 7, 11 gm. Finca San 
Jorge: 16, January 16, 13 gm. The specimen from E] Cacahuito was taken from a mixed flock of 
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migrant warblers and small flycatchers in the coffee plantation forest, and the bird from San Jorge 
out of a small group in a wooded ravine. 

Hylophilus decuratus decuratus. Gray-headed Hylophilus. Finca El Cacahuito: 1 ¢, December 14, 
9.2 gm. Tarsi and toes light gray. Observed in the company of a Solitary Vireo in the coffee planta- 
tion forest. 

Cyanerpes cyaneus carneipes. Blue Honeycreeper. Finca Las Vifias: 14, November 30, 13 gm.; 
19, November 30, 17 gm. Finca E] Cacahuito: 3 sex ?, December 9 to 16, 11 to 13 gm.; 34 ¢ 
(1 im.), December 14 to 18, all 13 gm., one adult molting on crown. The majority of the specimens 
were fat. Most often seen in flocks feeding about flowering trees (Inga sp.) in the forested areas. 

Mniotilta varia. Black and White Warbler. Finca E] Cacahuito: 1 im. 6, December 7, 9.8 gm.; 
19, December 16, 8 gm. Both were taken from mixed flocks in the coffee plantation forest. 

Vermivora peregrina. Tennessee Warbler. Finca Las Vifas: 26 6, November 23 and 27, 8 and 
11 gm.; 19, November 29, 9.5 gm. Finca E] Cacahuito: 2 sex ?, December 7 and 9, both 8 gm.; 19, 
December 12, 9.5 gm. Finca Mongoy: 19, December 29, 8 gm. The majority of the specimens were fat. 
Tennessee Warblers often formed the nucleus of mixed flocks. The most abundant migrant warbler 
at Las Vifas and El Cacahuito. 

Dendroica petechia aestiva. Yellow Warbler. Finca Mongoy: 16, January 2, 9.2 gm. Taken from 
a wooded area bordering a stream. Emmet R. Blake checked the race of this specimen. It measures: 
wing 64.3 mm.. tail 45. 

Dendroica magnolia. Magnolia Warbler. Finca Mongoy: 1 im. sex ?, December 29, 7 gm. 

Dendroica coronata coronata. Myrtle Warbler. Lake Atescatempa: 2 sex ?, December 31, 10 and 
11 gm.; 1 im. ¢, December 31, 11 gm.; 19, December 31, 10.2 gm. Finca San Jorge: 3 sex ?, Jan- 
uary 18 to 22, 11 to 13 gm.; 19, January 21, 11 gm. The majority of the specimens were somewhat 
fat. The most common migrant warbler at Lake Atescatempa and San Jorge. The birds at Lake Ates- 
catempa were very common in small flocks in the mimosa thickets along the shore, and at San Jorge 
they were plentiful in the wooded ravines. 

Dendroica virens virens. Black-throated Green Warbler. Finca Las Vinas: 3 im. ¢ 6, Novem- 
ber 23 to 28, 8 and 9 gm. Finca El Cacahuito: 1 im. ¢, December 17, 6.8 gm.; 1 im. 2, December 16, 
7.5 gm. Common in the coffee plantations at both localities. 

Seiurus motacilla. Louisiana Water-thrush. One was observed along the bank of a stream in the 
pine-oak woods at Finca San Francisco Bellavista on January 11. 

Oporonis tolmiei. MacGillivray Warbler. Finca Las Vifias: 16, November 24, 10.5 gm. Taken 
in a wooded barranca. 

Geothly pis trichas brachydactyla. Common Yellowthroat. Finca Las Vifias: 1 im. sex ?, Novem- 
ber 29, 9.5 gm. The specimen is in first fall plumage. Taken from a thorn thicket bordering a marsh. 

Chamaethlypis poliocephala caninucha. Ground-Chat. Finca Mongoy: 1 im. 9, December 30, 
13.8 gm, Lake Atescatempa: 1 sex ?, January 4, 16 gm. Iris Cinnamon Drab, tarsi and toes Cream 
Buff. Found in the savanna thickets at Mongoy, and in the pasture bushes along the shore at Lake 
Atescatempa. 

Wilsonia pusilla pileolata. Pileolated Warbler. Finca Santa Isabel: 1¢, November 21, 7 gm. 
Finca San Francisco Bellavista: 19, January 11, 6 gm. Emmet R. Blake made the subspecific iden- 
tifications of these specimens. They measure: wing ¢ 55 mm., 2 50; tail ¢ 49, 9 47.5. 

Basileuterus belli scitulus. Bell Basileuterus. Volcan Jumay (7000 feet): 1 sex ?, January 13, 
7.5 gm. Taken near a White-browed Wood Wren in the understory of the cloud forest. The specimen 
measures: wing 62.8 mm., tail 59. 

Basileuterus delattrii delattrii. Delattre Basileuterus. Finca Las Vifas: 2 6 6, November 23, both 
11 gm. Common in the coffee plantation. The tails of both specimens measure longer than the wings, 
a characteristic which Todd (1929) restricts to the genus Jdiotes. They measure: wings 55.7 mm. and 
57.3, tails 56 and 60. 

Tangavius aeneus aeneus. Red-eyed Cowbird. Finca San Francisco Bellavista: 1¢, January 14, 
66.8 gm. Fairly common in mixed flocks of which Great-tailed Grackles formed the nucleus. 

Cassidix mexicanus mexicanus. Great-tailed Grackle. Finca San Francisco Bellavista: 1¢, Jan- 
uary 12, 203 gm. Also noted at Finca Mongoy and Finca Las Viiias. Most common in the open coun- 
try around Las Vifias and Bellavista. 
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Icterus galbula. Baltimore Oriole. Finca Las Vifias: 1 6 , November 29, 36 gm.; 19, November 25, 
30.5 gm. Also noted at Finca El Cacahuito on December 16 and at Finca Mongoy on January 3. 
Fairly common in the meadow trees at Las Vifias where they were often observed with Groove-billed 
Anis, Black-throated Orioles, and Western Tanagers. 

Icterus spurius. Orchard Oriole. Finca Mongoy: 3¢ ¢ (1 im.), December 30 to January 1, 20 to 
22.5 gm.; 22 9, January 2 and 3, 15 and 19 gm. Small groups were commonly seen feeding around 
the morning glory trees (Jpomoea arborescens) along the forest edge and in the savanna. 

Icterus gularis. Black-throated Oriole. Finca Las Vihas: 12 (gularis), November 28, 70.5 gm. 
Finca San Jorge: 19 (gigas), January 19, 88 gm. Common at these localities, and often associating 
in small groups. The bird from San Jorge had been feeding on the fruits of Jacquinia aurantiaca. 
The specimen from Las Vifias with wing 117.5 mm. and tail 104, is too large to be considered the 
Pacific coast race troglodytes. I agree with Carriker and de Schauensee (1935:454) that troglodytes 
is not a strongly marked race, and is difficult to separate from tamawlipensis on the basis of either 
color or size. The wing measurements of adult males in the American Museum of Natural History are 
as follows: 16 tamaulipensis from eastern Mexico, 110-119 mm. (116.5); 7 troglodytes from the 
Pacific coast of Guatemala, 114-121 (116.9). 

Icterus pustulatus. Scarlet-headed Oriole. Finca San Jorge: 1¢ (alticola), January 23, 55 gm. 
Finca Mongoy: 1¢ (sclateri), December 30, 48 gm. Common, usually in small groups, in the desert 
chaparral at San Jorge, and along the forest edge and savanna at Mongoy. The nominate race does 
not seem to have been previously recorded from Guatemala. The specimen from Mongoy measures: 
wing 99.4 mm., tail 86. 

Agelaius phoeniceus grinnelli. Red-winged Blackbird. Lake Atescatempa: 19, December 31, 41 
gm. This specimen compares favorably with a series of grinnelli from El Salvador. It measures: wing 
96 mm., tail 67. 

Tanagra affinis affinis. Lesson Euphonia. Finca Mongoy: 1 6 , December 28, 11 gm., testis 2.8 mm.; 
19, December 28, 11 gm., ova somewhat enlarged and oviduct white. Also noted at Finca El Caca- 
huito. Taken together from a tree-lined lane bordering a sugar cane field. 

Thraupis abbas. Yellow-winged Tanager. Finca El] Cacahuito: 3 ¢ ¢ (2 im.), December 12 to 15, 
42 and 43 gm.; 19, December 14, 38 gm., fat. Common in the coffee plantation forest where they 
were invariably seen in small flocks (see Aratinga canicularis) . 

Piranga rubra rubra, Summer Tanager. Finca Santa Isabel: 2 im. 6 6, November 19 and 21, 
30 and 31 gm. Finca Mongoy: 1 im. 6, January 3, 28 gm.; 12, January 5, 28 gm. Seen in a variety 
of habitats in both forest and open country. Most common at Las Vifias. 

Piranga leucoptera lepcoptera. White-winged Tanager. Finca El Cacahuito: 1¢, December 15, 
16 gm.; 12, December 16, 18 gm. Both were taken in the vicinity of large mixed flocks in the coffee 
plantation forest. 

Piranga ludoviciana. Western Tanager. Finca Las Vifas: 14, November 29, 31 gm.; 29 2, No- 
vember 27, 32.2 and 34.5 gm. Finca El Cacahuito: 2 ¢ ¢, December 9 and 10, 28 and 29 gm.; 19, 
December 9, 28 gm. The majority of the specimens were fat. One of the most common migrant birds 
in the pasture trees at Las Vifias (see Jcterus galbula) and in the coffee plantation forest at El Caca- 
huito (see Aratinga canicularis). 

Saltator atriceps. Black-headed Saltator. Fairly common in the thickets bordering weed-grown 
corn fields at Finca Las Vifias and frequently seen in the company of Rufous-naped Cactus Wrens 
and Black-throated Orioles. 

Pheucticus ludovicianus. Rose-breasted Grosbeak. Finca El] Cacahuito: 1 im. ¢, December 16, 
39 gm. Finca San Francisco Bellavista: 19, January 12, 42.5 gm. Taken from the coffee plantation 
forest at E] Cacahuito and from the pine-oak woods at Bellavista. 

Guiraca caerulea. Blue Grosbeak. Finca E] Cacahuito: 12 (caerulea), December 4, 25 gm., molt- 
ing primaries and rectrices, somewhat fat. Lake Atescatempa: 246 ¢ (caerulea), January 5, 27 and 
27.5 gm.; 16 (eurhyncha), January 5, 36 gm. The specimen from E] Cacahuito was taken from the 
tall grass savanna. All the specimens from Lake Atescatempa were shot within an hour from the same 
mimosa growth along the shore. I am indebted to Ludlow Griscom for checking the specimen of 
eurhyncha. Concerning it he states (letter): “The bill is just as large as the very large specimens 
recorded by me from Guatemala, and in color is nowhere nearly bright blue enough to be lazula.” 
The bird measures: wing 92 mm., tail 76, exposed culmen 20. 
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Passerina cyanea. Indigo Bunting. Finca Ei Cacahuito: 1 im. sex ?, December 4, 14.5 gm., molt- 
ing primaries, rectrices, and on body; 12, December 13, 13 gm. Finca Mongoy: 1 im. 2, December 28, 
13 gm., molting primaries. Finca San Francisco Bellavista: 1 im. 6, January 9, 14.5 gm.; 19, Jan- 
uary 12, 12.5 gm. Finca San Jorge: 1 sex ?, January 23, 13 gm.; 2 im. ¢ 6, January 18 and 23, 14.1 
and 15 gm., somewhat fat. Common in small flocks in the open country and forest edge. Especially 
abundant at Bellavista where they were usually observed in large mixed flocks of which Lesser 
Goldfinches formed the nucleus. 

Passerina ciris. Painted Bunting. Finca Las Vifias: 1 ¢ , November 23, 16 gm. Finca El Cacahuito: 
14, December 18, 17.5 gm. I agree with Blake (1950:391) in not recognizing the proposed races of 
this species. 

Volatinia jacarina splendens. Blue-black Grassquit. Finca Mongoy: 1 sex ?, January 2, 9.5 gm.; 
19, December 30, 8.8 gm. Common in small flocks in the tall savanna grass. 

Spinus psaltria colombianus. Lesser Goldfinch. Finca San Francisco Bellavista: 1 sex ?, January 12, 
7.1 gm.; lim. ¢, January 12, 9.3 gm. These specimens were taken from a dense growth of sunflower- 
like plants that had gone to seed. Frequently observed in mixed flocks with Indigo Buntings. 

Passerculus sandwichensis. Savannah Sparrow. Lake Atescatempa: 1 sex ?, January 4, 16.5 gm., 
molting rectrices. Taken from low growth along the lake shore. I have been unable to assign this 
specimen to race with any certainty. 

Ammodramus savannarum pratensis. Grasshopper Sparrow. Finca San Jorge: 19, January 19, 
17.2 gm., somewhat fat. Collected from a small flock in the desert scrub near Russet-tailed Sparrows. 
I have assigned this specimen to pratensis tentatively on the basis of size (wing 60 mm., tail 43). The 
species does not appear to have been previously recorded from the Motagua valley. 

Aimophila ruficauda. Russet-tailed Sparrow. Finca El Cacahuito: 14 (ruficauda), December 8, 
36 gm., testis 8 mm., tail worn. Lake Atescatempa: 1¢ (ruficauda), January 5, 40 gm., molting pri- 
maries and rectrices. Finca San Jorge: 1 im. sex ? (connectens), January 19, 33 gm., molting sec- 
ondaries and on throat: 19 (connectens), January 19, 41 gm., molting primaries and rectrices. Iris 
Hazel and Madder Brown. The bird from El] Cacahuito was collected from a savanna thicket near a 
flock of Groove-billed Anis. Fairly common in small flocks in the savanna bushes at Lake Atesca- 
tempa and in the desert scrub at San Jorge. I am indebted to Alexander Wetmore for having iden- 
tified the specimen from Lake Atescatempa to race. He comments (letter): “The black markings on 
the back are slightly heavier than average, but I believe that this is an individual character. At any 
rate, the birds on the Pacific slope from Jutiapa through Salvador to northwestern Costa Rica 
appear fairly uniform, and under present ideas belong to the typical race.” He also states that two 
specimens identified by him as connectens (Wetmore, 1941) from Jutiapa, he would now refer to the 
nominate race. A. r. ruficauda has not previously been recorded from Guatemala. 

Zonotrichia capensis septentrionalis. Rufous-collared Sparrow. Finca San Francisco Bellavista: 
14, January 11, 20.5 gm.; 19, January 13, 21 gm. Moderately common in small groups frequenting 
pasture bushes, and occasionally seen in mixed flocks with Indigo Buntings and Lesser Goldfinches. 

Melospiza lincolnii alticola. Lincoln Sparrow. Finca Las Vihas: 1 im. 6, November 29, 16 gm. 
Collected from a weed-grown corn field. Blake identified this specimen to subspecies. It measures: 
wing 63 mm., tail 57.5. 
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A REVIEW OF THE PLIOCENE LOONS 
By PIERCE BRODKORB 


Three nominal species of loons have been described from Pliocene deposits in North 
America and Europe. From Italy, Gavia portisi (Regalia, 1902) is known from a cer- 
vical vertebra nearly as large as that of modern Gavia immer. From California, Wetmore 
(1940) named Gavia concinna on the basis of a fragmentary ulna somewhat smaller 
than that of immer. Unfortunately the possible identity of portisi and concinna cannot 
be investigated at the present time, since they are represented by different elements. 
The third named Pliocene species is Gavia palaeodytes Wetmore (1943), based on a 
coracoid from Florida. 

Study of recently collected material from the Pliocene of Florida and examination 
of the specimens from San Diego recorded by Howard (1949) enables me to elucidate 
further the American species and to describe an additional one. 

Thanks are due to Dr. Hildegarde Howard of the Los Angeles County Museum, 
for the loan of specimens, and to Mr. Stanley J. Olsen of the Museum of Comparative 
Zoology, for a cast of the type of palaeodytes. The drawings were made by Miss Esther 
Coogle. 


Gavia concinna Wetmore 


Gavia concinna Wetmore, 1940a:25, figs. 1-4 (Lower Pliocene: Sweetwater Canyon, east of King 
City, California ; type proximal portion of ulna, U.S.N.M.) ; Wetmore, 1940b:6 (Sweetwater Canyon) ; 
Miller and DeMay, 1942:55, 71 (Sweetwater Canyon); Howard, 1945:17 (King City); Howard, 
1949:185, part, pl. 3, figs. 6, 6a (Pliocene: San Diego; desc. cranium, upper and lower mandibles). 

Cranium.—L. A. Mus. no. 2109, incomplete right frontal, right and portion of left parietals, and 
small portion of supraoccipital; San Diego Pliocene. In size between immer and the two smaller 
species, stellata and pacifica. Cranium much more vaulted than in either immer or stellata, thus re- 
sembling pacifica; some of the vaulting may have resulted from inaccuracy of repair of the specimen. 
Frontoparietal suture resembles that of immer and stellata in taking a wavy diagonal forward course, 
from the midline to the side of the cranium, instead of making a right angle to the axis of the skull 
and then bending forward at about 45 degrees, as in pacifica. Length of parietal and frontal about 
23.5 mm.; diagonal anterior width of parietal, 18.2; length of parietal, 11.0; maximum width of 
supraorbital groove and flange, 7.1. 

Rostrum.—L. A . Mus. no. 2109, fragmentary premaxilla; no. 2110, fairly complete premaxilla, 
lacking the tip; both from the San Diego Pliocene. Near pacifica in having the tip of the culmen 
slightly upturned, but not so much as in stellata. Groove on palatal side of premaxilla resembles that 
of pacifica in width and in position of its margins. Size between immer and the two smaller living 
species. Howard believed that the rostrum resembled most closely that of stellata. Its proportions, 
though close to those of stellata, seem to be even closer to pacifica. For example, the width of the pre- 
maxillary groove is 24 per cent of the width of the bone in concinna, 25 per cent in pacifica, and 
only 22 per cent in stellata. Again, the width of the nasal process in concinna and pacifica is 76 per cent 
of the depth of the premaxilla, but 78 per cent in stellata. Width of premaxilla at anterior end of 
nares, 7.1 mm.; depth at same point, 5.4; width of nasal process at same point, 4.9; width of pre- 
maxillary groove at same point, 1.7. 

Mandible —L. A. Mus. no. 2109, consisting of three fragments, the tip and portions of right and 
left rami; San Diego Pliocene. Resembles stellata and immer in being deeper than wide, the mandible 
of pacifica being wider than deep. Size between immer and stellata. Depth of gonys, 3.7 mm.; width 
of gonys, 3.3; depth of ramus at posterior end of dentary foramen, 5.8. 

Humerus.—L. A. Mus. nos. 2142, 2144, fragments of proximal portion of left humeri; San Diego 
Pliocene. No. 2144 resembles immer in configuration but is smaller, except for the length of the capital 
groove. No. 2142 is too fragmentary for exact reference. It appears to be from a smaller individual 
and possibly may not belong to the present species. 

Brodkorb Coll., nos. 90, 297, distal portions of left humeri, from one and one-half miles southeast, 
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and one and one-half miles south of Brewster, Polk County, Florida. Referred here through their 
approach in size to the humerus of immer (see table 1). 
Ulna.—The proximal portion of the type ulna has already been described by Wetmore. 
Brodkorb Coll., no. 89, distal portion of right ulna, from one and one-half miles southeast of 


Brewster, Florida. This specimen is likewise referred to concinna because it approaches immer in size. , 


Least width of shaft, 5.3 mm.; least depth of shaft, 7.6; width through condyles, 8.0; height through 
condyles, 16.6. 

Femur —Brodkorb no. 298, complete left femur, from south of Brewster, Florida. In shape re- 
sembles arctica in that it is relatively straight, less bowed compared to immer, and much less bowed 
compared to stellata. However, it is a large, massive bone, approaching that of immer in stoutness. 
Length, 42.7 mm.; width through head, 15.8; narrowest width of shaft, 6.6; greatest depth of shaft, 
9.0; width through condyles, 16.8. 


Gavia palaeodytes Wetmore 


Gavia palaeodytes Wetmore, 1943:64, figs. 1-2 (Middle Pliocene: Pierce, Polk County, Florida; 
type coracoid, Mus. Comp. Zool.). 

All my material was collected by Mr. George C. Elmore, south and southeast of Brewster, Florida. 
"The type is from a few miles farther north, in the same formation. 

Coracoid.—Cast of type, Mus. Comp. Zool. no. 2329, left coracoid, lacking the head, procoracoid, 
lateral half of sternal facet, and hyosternal process. 

Brodkorb no. 132, right coracoid, nearly complete. Size similar to that of modern stellata. Cora- 
coidal fenestra well bridged as in immer and pacifica; in my two specimens of stellata there is a cora- 
coidal notch instead of a fenestra, possibly because of immaturity. Head less swollen, and brachial 
tuberosity less overhanging than in the case of the three modern species. Sternal margin nearly straight 
as in pacifica, rather than bowed as in stellata or immer. The differences claimed in the original de- 
scription of less angularity of the sternal facet and less well developed anterior intermuscular line 
do not hold when compared with one of my specimens of stellata; they may be age differences. Head 
to internal angle of sternal facet, 45.2 mm.; coracoidal fenestra to sternal margin, 24.4-26.5; width 
of sternal facet, 23.3; width of shaft below procoracoid, 5.3-6.6; least depth of shaft, 3.6-3.7; width 
of neck, 3.7; depth of neck, 7.7; glenoid facet to head, 20.7; width through glenoid facet, 7.9. 

Humerus.—Brodkorb no. 88, distal half of right humerus; no. 306, proximal two-thirds of right 
humerus. Size larger than stellata, smaller than concinna. The proximal portion differs from stellata 
and arctica in having the external tuberosity less produced proximally; deltoid crest straighter, less 
excavated; attachment for infraspinatus less prominent and therefore forming a shallower excavation 
in the margin oi the bone distal to the attachment. Distal end very similar in configuration to that 
of stellata, but condyles more robust, with ectepicondylar prominence protruding more from shaft, 
and attachments for articular ligament and pronator brevis more pronounced. 

Femur —Brodkorb no. 133, complete right femur. Compared with stellata and pacifica, the femur 
is longer, narrower, less strongly bowed, and with somewhat less sculpturing on its posterior surface. 
It is a strikingly more delicate bone than the same element of concinna, although agreeing with that 
species in its straightness. Length, 39.2 mm.; width through head, 12.7; narrowest width of shaft, 
5.0; greatest depth of shaft, 6.4; width through condyles, 13.1. 


Gavia howardae, new species 

Gavia concinna? Howard, 1949:185, part, pl. 3, fig. 5 (Pliocene: San Diego). 

Type—L. A. Mus. no. 2111, distal portion of left humerus, with a segment of about an inch 
missing between distal fourth and shaft. Middle Pliocene of San Diego, California; Locality 1071 
(Curlew Street at Ostego Drive), collected by Clifford Kennell, May 11, 1947. 

Description Shaft convex on anconal surface; external and internal tricipital grooves separate 
and well marked for about distal 10 mm., the ridge between them not forming a prominent distal 
projection; olecranal fossa short and only about two mm. in depth; entepicondyle extends distally 
beyond other prominences; internal condyle shorter than entepicondyle, but longer than external 
condyle; ectepicondyle reduced. Internal surface of shaft almost flat. Palmer surface with shaft some- 
what concave; brachial depression extends about 11 mm. proximally, occupying nearly entire width 
of shaft, and divided distally by a slight ridge, which is almost perpendicular to shaft; condyles rela- 
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tively small and close together; entepicondyle extends farthest distally, its lateral outline sweeping 
gently from outline of shaft; internal condyle roughly circular in outline and extended distally beyond 
external condyle; ectepicondylar prominence forms a flange, rounded in lateral outline, and extending 
farther laterally than external condyle; internal margin of attachment for anterior articular ligament 
nearly straight, without pronounced lateral indentation. Color dark gray, mottled with white. 





A B C 
Fig. 1. Distal portions of humeri. A, Gavia con- 
cinna, P. B. no. 90; B, Gavia howardae, L. A. 


Mus., no. 2111; C, Gavia palaeodytes, P.B. 
no. 88. All natural size. 


Referred material—Distal portions of left and right humeri, L. A. Mus. nos. 2175 (published as 
2131) and 2133, same formation, but from Locality 1080, Washington Boulevard Freeway, San Diego. 

Comparisons —Distal portion of humerus closest to that of Gavia palaeodytes among fossil loons, 
from which it differs in smaller size (see table 1) ; attachment for anterior articular ligament slightly 
longer; distal end more compressed; tricipital grooves narrower; ectepicondylar prominence forms 
a more extensive flange; brachial depression relatively larger; inner side of shaft near brachial depres~- 
sion more nearly flat; entepicondyle straighter, less bent. 

Gavia concinna is even larger, and its attachment for the anterior articular ligament is about the 
same size as in howardae, thus being only relatively shorter. 

Howardae differs from modern Gavia arctica pacifica in having the attachment for the anterior 
articular ligament longer, entepicondyle slightly straighter, internal and external condyles smaller, 


and inner surface of shaft flatter. 


Table 1 


Measurements of Humerus in Gavia in Millimeters 


howardae palaeodytes concinna 
Breadth through epicondyles 12.0-14.4 14.3 15.5-16.7 
Breadth through condyles 9.2-10.2 11.7 12.5-13.1 
Depth through internal condyle 8.8-9.3 10.1 10.5—11.6 
Depth through external condyle 7.8-8.4 9.2 9.7-10.4 
Depth through brachial depression 4.2-4.7 52 6.0-6.1 
Depth above brachial depression 4.7-5.2 6.1 6.5-7.0 
Width above brachial depression 6.2-6.8 72 8.4-8.8 
Length of attachment for anterior ligament 9.5-10.2 8.7 10.2-10.7 
Length of internal condyle 4.3-4.8 5.4 5.45.5 
Diagonal length of external condyle 6.8—-7.4 8.8 9.2-10.5 
External tuberosity to capital groove eeececeeeee 16.6 18.5 
External tuberosity to internal tuberosity 2 eeeeeeeeeee 19.3 22.0 
Maximum depth of head 9.5 10.2 


Depth through internal tuberosity 
Length of capital groove 


6.4 7.6 
8.6 9.4 
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Except for the length of the attachment for the anterior articular ligament, the same differences 
appear in more marked degree when the humeri of howardae are compared with those of modern 
Gavia stellata and immer. In addition those two species are still larger. 


Discussion.—Following is a list of species of loons which have been recorded in a 
fossil state. 

Gavia immer (Briinnich). Modern species reported from Pleistocene of Europe. A loon near immer 
also occurs in the Pleistocene of California and Florida. 

Gavia stellata (Pontoppidan). Modern species reported from Pleistocene of Europe. 

Gavia portisi (Regalia). Upper Pliocene of Italy. 

Gavia concinna Wetmore. Middle and Lower Pliocene of California; Middle Pliocene of Florida. 
Possibly synonymous with portisi. 

Gavia palaeodytes Wetmore. Middle Pliocene of Florida. 

Gavia howardae Brodkorb. Middle Pliocene of California. 

Gavia sp. Miocene of Maryland. Smaller than immer (see Wetmore, 1944). 

Gaviella pusilla (Shufeldt). Oligocene (?) of Wyoming. 

Colymboides minutus Milne-Edwards. Upper Oligocene of France. 

Colymboides anglicus Lydekker. Upper Eocene of England. 


The American Pliocene loons fall into three size classes. Gavia concinna is a bird 
with size between that of the living immer on the one hand and that of stellata and 
pacifica on the other. In three characters it resembles modern pacifica, namely, the 
vaulted cranium, the slightly upturned tip of the premaxilla, and the shape of the groove 
on the underside of the premaxilla. In its relatively long capital groove of the humerus 
it resembles both pacifica and stellata. In the diagonal course of the frontoparietal suture 
and in the deep mandible it resembles both immer and stellata. 

Gavia palaeodytes is slightly larger than the living stellata. It resembles pacifica 
in the nearly straight sternal margin of the coracoid and both immer and pacifica in the 
bridged coracoidal fenestra, but its closest relationships appear to be with stellata. 

Gavia howardae is slightly smaller than pacifica or stellata. As indicated by the distal 
end of the humerus, its relationships are closest to pacifica. 
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FROM FIELD AND STUDY 


Black-and-white Warbler, Dickcissel, and Tree Sparrow in Nevada.—We report here- 
with observations on three species that are rare or little known in the state of Nevada. All observations 
were made in Clark County in the southern part of the state. 

Mniotilta varia. Black-and-white Warbler. On September 30, 1951, Allan R. Phillips found an 
immature female of this species foraging in a cottonwood tree in Boulder City. Gullion observed a 
full plumaged bird at his residence on January 21, 1952. This bird was feeding on the ground, foraging 
on the lawn and among fallen leaves much as Chipping Sparrows do. Pulich watched one of these 
warblers on February 9, 1952, feeding nervously from the smaller branches and along the main trunk 
of a cottonwood. The bird fed capably upside down but it did not work up or down the bark of the 
tree. After feeding at a particular spot it would fly off and return to another spot on the tree trunk. 
On the following day, February 10, this bird was collected and proved to be an adult male. These 
records and specimens supplement the previous sight record reported by M. Sullivan for Boulder City 
(Monson, Audubon Field Notes, 1950:256). 

Spiza americana. Dickcissel. Mrs. Nora Poyser first recorded a flock of about six Dickcissels at 
her residence near the Boulder Boat Dock on the shores of Lake Mead on September 18, 1949. These 
birds remained around her house for several days. On September 6, 1951, Mrs. Poyser again reported 
the presence of six Dickcissels at her residence. She had first seen this flock the day before. One bird 
was trapped and banded and was carefully examined in hand by Pulich. This small flock of birds 
remained around the banding station until September 8, but unfortunately no others were captured. 
These two occurrences mark the first report of the Dickcissel in Nevada. 

Spizella arborea. Tree Sparrow. Two of these sparrows were seen by Gullion on April 11, 1951, 
near Sheep Spring at 4000 feet elevation on the northwest side of the Virgin Mountains. On Janu- 
ary 24, 1952, Mrs. Poyser reported the presence of a Tree Sparrow at her residence. This sparrow was 
taken by Pulich on January 27 and proved to be a male of the race S. a. ochracea. Subsequently, Mrs. 
Poyser reported the occurrence of a lone Tree Sparrow from March 19 through April 5, 1952, at 
Boulder City. These reports of the Tree Sparrow are the first records tor Clark County. 

We are sincerely grateful to Mrs. Nora Poyser and Allan R. Phillips for making their records 
available to us.—WarREN M. Puticu and Gorpon W. Guttion, Boulder City, Nevada, July 1, 1952. 


Second Record of the Vermilion Flycatcher in Colorado.—On the morning of October 11, 
1952, at Barr Lake, Adams County, an artificial irrigation reservoir situated 20 miles northeast of 
Denver, Colorado, I saw a small flycatcher that was unfamiliar to me. The bird sat in a good light 
for several minutes and I was able to identify it as an immature male Vermilion Flycatcher (Pyro- 
cephalus rubinus). The first record of this species in Colorado (Ryder, Condor, 54, 1952:318) was a 
female collected near Monte Vista, Rio Grande County, on May 16, 1952. 

On the following day I returned to the lake with John L. Chapin and Donald M. Thatcher. The 
bird was again found and observed at close range. On October 13, A. Lang Baily pbserved the bird 
at close range. Despite rain and snow, and sub-freezing temperatures on October 15, I again found 
the bird at the lake on October 18—Joun W. Fiavin, Jr., Denver, Colorado, November 24, 1952. 


Northward Extension of the Range of the California Road-runner in California.—On 
March 8, 1952, a California Road-runner (Geococcyx californianus) was observed about one-quarter 
of a mile above Idlewild Resort on the Smith River, Del Norte County (Section 5, Township 17 
North, Range 4 East, HB &M). The bird crossed the highway, made a stiff-legged jump to a low 
bank where it briefly hesitated while raising its tail, and then moved into the brush. 

This is a distinct extension of the Road-runner’s known range, as the northernmost record stations 
in the coastal region of California are the Navarro River ten miles from the seacoast and “below” 
Willets, both in Mendocino County (Grinnell and Miller, Pac. Coast Avif. No. 27, 1944:187). 

The upper Smith River canyon is steep sided, with little flat area in the bottom and with almost 
continuous brush and trees. There are a few open rocky slopes but very little grass land with edges 
of chaparral, which is characteristic road-runner habitat. The main vegetational types were Douglas 
fir, madrofio, poison oak, tan oak, and several species of Ceanothus. Although not evident in the 
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canyon, the “bald hills” country so common in the interior of Humboldt and Mendocino counties 
also occurs to a limited extent in the interior of Del Norte County. This type of country has the mixed 
open ground and tracts of brush which the Road-runner prefers and the bird observed in the canyon 
‘may have wandered from such an area. Several people living at a nearby resort said they had occa- 
sionally seen Road-runners. Further observations in the north coast area of California may show this 
bird’s range to be continuous with the interior “bald hills” country—J. Bruce Krimsey, California 
Department of Fish and Game, Eureka, California, December 18, 1952. 


Unusual Records from Western Colorado.—A number of unusual occurrences of birds in 
Gunnison County, Colorado, were recorded in the year 1952. 

Pyrocephalus rubinus flammeus. Vermilion Flycatcher. A female was taken on the very late date 
of November 18, 1952. The temperature was close to freezing and had been far below that the pre- 
vious night, The bird was catching a few belated insects that managed to survive by flying low over 
a running stream, about five miles west of Gunnison. 

Toxostoma rufum. Brown Thrasher. One individual of this species was seen in the Black Canyon 
of the Gunnison River a few miles below Sapinero on October 12. It immediately flew across the river 
and therefore could not be collected. 

Compsothlypis americana. Parula Warbler. An adult male in full song was taken from a clump 
of cottonwood trees about four miles southwest of Gunnison on May 24. 

Dolichonyx oryzivorus. Bobolink. Three pairs were thought to be nesting in clover fields north 
and west of Gunnison. One nest with five eggs was found on July 1 and was watched to a successful 
conclusion by Mrs. Idonia Carrington. The Bobolink had also been noted in small numbers in pre- 
vious years. 

Calamospiza melanocorys. Lark Bunting. Usually seen here in very small numbers, most often 
in August; from two to six birds were seen on four different dates from April 28 to May 25, inclusive. 
Two were taken on the first date. 

Passerherbulus caudacutus. Leconte Sparrow. An adult male was taken in a restricted area of 
long marsh grass on May 6, about one and one-half miles south of Gunnison. Another one was seen 
about the same place on October 23. What was presumably the same bird was collected on October 24 
and proved to be a subadult male. In view of a record for Idaho of long standing, a previous record 
at Breckenridge, Colorado (Sclater, Birds of Colorado, 1912:361) and of recent records from western 
Montana by Davis (Condor, 54, 1952:115-116), this species may prove to be more common in the 
intermountain region than was formerly supposed. 

Zonotrichia querula. Harris Sparrow. An immature male was taken from among a flock of Tree 
Sparrows (Spizella monticola ochracea) on November 5, 1952, about one and one-half miles south 
of Gunnison. 

Zonotrichia albicollis. White-throated Sparrow. One was seen and watched for several minutes 
at close range about one-half mile southwest of Gunnison on November 22. 

Passerella iliaca schistacea. Fox Sparrow. In view of the paucity of records of this species from 
Colorado, it seems well to report one heard in song on May 25 along Cochetopa Creek, about fourteen 
miles southeast of Gunnison. This was in Saguache County, near the Gunnison County line. Two 
others were heard singing in heavy thickets along Ohio Creek, ten or twelve miles north of Gunnison 
on July 13. A specimen was taken along the Gunnison River just west of Gunnison on May 11, 1951. 

Calcarius lapponicus alascensis. Lapland Longspur. The distinctive note of this bird was first 
heard here by me on September 24, 1949. On November 15, 1952, their notes were heard coming from 
a flock of birds that were mostly Horned Larks near Delta, Delta County, Colorado. A longspur was 
taken at this place on November 29. The note was heard and the bird seen flying south near Gunnison 
on December 15. 

All the specimens taken are in the collection of Western State College, Gunnison. 

These occurrences are interesting in indicating that several species of eastern birds do not find the 
high elevations of 10,000 to 12,000 feet along the Continental Divide insurmountable barriers. There 
is no access to the Gunnison Valley (7800 feet) of less than 10,000 feet from the north, east or south. 
The unusual spring records, that is, those of the Parula Warbler and Leconte Sparrow, are sig- 
nificant in view of the fact that the snowfall of 1951-52 was extremely heavy and did not break up 
until late April—A. Smney Hype, Western State College, Gunnison, Colorado, December 16, 1952. 
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Records of the Coues Flycatcher and Chestnut-sided Warbler in California—On Octo- 
ber 4, 1952, while in the Imperial Valley, California, near the southeast edge of the Salton Sea, we 
heard a bird call that was strange to us. It sounded very much like the call of the Oliver-sided Fly- 
catcher, but there were only two notes in the call rather than the three notes of the Olive-sided Fly- 
catcher. The call came from a row of tamarisk trees (Tamarix gallica), and upon investigation, we 
observed a bird in one of the lower branches. It was collected and proved to be an immature female 
Coues Flycatcher (Contopus pertinax pallidiventris). The Coues Flycatcher crosses the Mexican border 
into southeastern Arizona, but apparently this is the first record for California. The specimen is 
no. 1907 in the Cardiff Collection. 

On October 5, 1952, while watching a wave of migrating warblers in a tamarisk thicket along the 
east edge of Salton Sea near Niland, we observed a warbler that was quite different from the com- 
moner species. At first glance we took it for a gnatcatcher, but when it turned its side to us, we could 
see two yellowish wing bars and a greenish back. It was collected and proved to be a female Chestnut- 
sided Warbler (Dendroica pennsylvanica) . The specimen is no. 1919 in the Cardiff Collection. 

Upon search of the literature we found only one other record for California, a male from Men- 
docino County, taken on September 21, 1908 (Marsden, Condor, 11, 1909:64).—EUGENE CARDIFF 
and Bruce Carpirr, Bloomington, California, December 20, 1952. 


Summer Records and Observations on the Island of Tiburén, Sonora, México.—During 
the months of July and August, 1952, Mrs. Vaurie and I collected insects and spiders in Sonora for 
the American Museum of Natural History. In this period we spent five days camping on the island 
of Tiburén, July 8 to 10 at the northern end, and July 13 and 14 at the southern end. We did not 
penetrate far inland and had no time for extensive bird observations, but we made notes of the birds 
seen, six species of which proved to be new records for the island. 

A brief account of Tiburén and a list of its avifauna have been given by van Rossem (Trans. 
San Diego Soc. Nat. Hist., 7, 1932:119-150) who, on board the yacht “Petrel,” spent part of five days 
visiting various points around the island from December 28, 1931, to January 1, 1932. Since the island 
is seldom visited except briefly from ship board, the following observations added to van Rossem’s 
account may be of use to future collectors. 

Tiburon is trapezoidal in shape and about 30 miles long from north to south by 15 to 20 wide. 
It consists of two longitudinal coastal ranges separated by a more or less well defined central valley, 
the length of which has apparenty never been traversed by collecting parties. At the northern end of 
the island this valley broadens out into a seaward gently sloping plain five to six miles wide, the shore 
line of which curves into a shallow bay. This bay, called “Freshwater Bay” or “Bahia de Agua Dulce” 
on maps, is known locally as Tecomate. At the eastern end of the bay the plain sinks into a tidal 
marsh where mud and shell banks are exposed at low tide. The plain itself is covered by a scrubby 
but rather dense vegetation which, with the exception of a rare mesquite and of a very few giant cacti 
of modest height, varies from about three to seven feet in height. This vegetation is said to be typical 
of the Colorado Desert District of the Lower Sonoran Zone but less luxuriant and varied. 

The west coast, which we did not visit, and the southern coast are very steep, the land rising 
very abruptly from the shore to a height of about 2500 feet. The east coast, except at the southern 
end, is skirted by a broad, talus-shaped slope, two to four miles in width. The slope falls from a fan- 
tastically carved ridge some 4000 feet high and ends in a sea cliff about forty feet high. This slope 
supports a scanty vegetation, but the mountains themselves are completely barren or virtually so. 
Halfway down the eastern coast a long sand spit two to three miles in length encloses a shallow lagoon 
with extensive mud flats. 

At the southeastern end of Tiburén the mountains plunge directly into the sea but a little ways 
to the north there are several small and beautiful sandy coves. At the southernmost of these coves, 
called “Ensenada del Perro,” a broad wash runs inland for about two-thirds of a mile. The vegeta- 
tion along this wash is more luxuriant and varied than at the northern end of the island and the 
southeastern end apparently contains some elements of the Arid Tropical Zone of the southern coast 
of Sonora which do not reach the northern plain. We found this whole southeastern area to be a good 
habitat for insects and land birds which were more abundant than at Tecomate. Some geographical 
variation of subspecific importance apparently occurs at both ends of Tibur6n, in insects at any rate, 
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for even superficial examination of some tiger beetles that we collected show that in one species 
(Cicindela digueti) the northern and southern populations are quite distinct. 

Van Rossem (op. cit.) records a total of 82 forms of birds for Tiburén. We saw but 28 species, 
six of which, as stated, proved to be new records. A few brief notes on these (new records marked 
by an asterisk) and on some of the other species, mostly migrants, may be given. 

Pelecanus occidentalis. Brown Pelican. Extremely abundant. A flock of more than 400 birds was 
also present on a wide gravel bank at the southern end of the Isle de los Patos, a small satellite island 
north of Tiburén. A much larger number was present also on Alcatraz Island, three miles off Kino, 
where they are said to breed. The Seris consider the pelican to be good food and until the turn of the 
century its skin was their only clothing. One of the four Seri clans was named after it. 

Fregata magnificens. Man-o’-war bird. A dozen or so individuals were present at the southern 
end of the island and between this point and Kino Bay on the mainland, but none was seen in the 
three days at the northern end of the island or in the preceding three days at Desemboque. 

Ardea herodias. Great Blue Heron. Three to four individuals. 

Egretta thula. Snowy Egret. Six to eight individuals. 

Florida caerulea. Little Blue Heron. One adult. All the herons were observed feeding on the flats 
in or near the tidal marsh at Tecomate. 

*Guara alba. White Ibis. Five individuals in company with the herons. 

*Coragyps atratus. Black Vulture. Two to three individuals of this species and of Turkey Vulture 
(Cathartes aura) were present throughout our stay on the northern plain. 

*Numenius americanus. Long-billed Curlew. Two to three individuals or flocks of 25 to 30 in 
company of large bands of 50 or more Willets (Catoptrophorus semipalmatus). 

Larus heermanni. Heermann Gull. Very common—the commonest gull. 

Zenaida asiatica. White-winged Dove. Extremely common. All available perches on a good size 
mesquite growing near the Tecomate water hole were always occupied by several dozen individuals, 
the birds almost touching one another. 

*Columbigallina passerina. Ground Dove. Two individuals feeding together, probably a pair, were 
flushed once at Tecomate. 

*Tachycineta thalassina. Violet-green Swallow. Several individuals daily over the same area on 
the northern plain. ‘ 

*Tangavius aeneus. Bronzed Cowbird. Two individuals, apparently males, were seen together on 
a shell bank at Tecomate. 

Since all the new records are of species which are common residents or common migrants in 
Sonora, their presence on Tiburén was to be expected. 

I wish to thank Allan Phillips of Tucson for comments and suggestions—CHARLES VAURIE, Ameri- 
can Museum of Natural History, New York, December 31, 1952. 


The Incubation Patch in Males of the Suborder Tyranni.—The paper by Bailey (Con- 
dor, 54, 1952:121-136) on the incubation patch in passerine birds includes the generalization (p. 134) 
that “no males in this order have incubation patches.” Almost all the specimens examined by Bailey 
belonged to the suborder Passeres. He admitted (p.127) that his material for the rest of the order 
was scanty, only the Black Phoebe (Sayornis nigricans) and the Western Flycatcher (Empidonax 
difficilis) having been examined. 

Data from Brazilian birds presented by Davis (Wilson Bull., 57, 1945:188-190) indicate that in 
the suborder Tyranni an incubation patch is by no means unusual in males and in some families is 
apparently the prevailing condition in that sex. Davis found incubation patches in males of the Den- 
drocolaptidae, Furnariidae, Formicariidae, Cotingidae and Tyrannidae. It is interesting to note that 
this condition may vary within a genus; I have examined three breeding male Traill Flycatchers 
(Empidonax traillii) and one Least Flycatcher (E. minimus), and Bailey (op. cit.: 128) an unspecified 
number of Western Flycatchers (E. difficilis). Incubation patches were absent in males of these three 
species of Empidonax. Davis, however, found a patch in a male of E. euleri. 

Kendeigh (Illinois Biol. Monog., 22, 1952:101) states that only the female Crested Flycatcher 
(Myiarchus crinitus) incubates. Later (pp. 234-235) he writes of the Tyrannidae: “All recent studies 
indicate that the female is solely responsible for incubation of the eggs, yet in the earlier literature 
there is frequent reference to the male sharing these duties in several species. Further attention should 
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be directed to this point.” On June 18, 1949, I collected an adult male Crested Flycatcher about five 
miles north of Brasher Falls, St. Lawrence County, New York. It had exhibited the typical agitated 
behavior of a bird with nest or young near at hand. Its plumage was fairly worn, and its testes meas- 
ured about 7 X 4 mm. When the specimen was being prepared, it was found to have a typical well 
developed incubation patch as far as could be determined by macroscopic examination. The abdominal 
apterium was free of down feathers, and the skin appeared typically thickened and vascularized. 
Reexamination of the study skin (no. 23788 in the Cornell University Collection) shows that the 
abdominal skin at the sewed incision is noticeably, thickened. 

I might add parenthetically that I have examined breeding males of 41 species (representing 12 
families) of the suborder Passeres other than those listed by Bailey, and have found incubation patches 
in none.—KENNETH C. PARKES, Laboratory of Ornithology, Cornell University, Ithaca, New York, 
January 5, 1953. 


Franklin Gull on Pacific Coast of British Columbia.—The Franklin Gull (Larus pipixcan) 
is sufficiently rare on the Pacific Coast to warrant recording of additional occurrences. On August 23, 
1952, I noticed a different gull in company with Bonaparte and Short-billed gulls at Point Holmes 
near Comox, Vancouver Island, British Columbia, but could not make sure of identification. How- 
ever, the bird was still there on August 29 when I was able to look it over and to see the diagnostic 
markings. I was quite satisfied it was a young Franklin Gull. Munro and Cowan (A Review of the 
Bird Fauna of British Columbia, 1947:119) give only three records for British Columbia, all in the 
interior of the Province——-THEED PEARSE, Comox, British Columbia, January 12, 1953. 


Record of Starling in Humboldt County, California.—The heads and capes of a male and 
and female Starling (Sturnus vulgaris) were found on April 18, 1952, on the Timmons Ranch about 
four miles northwest of Arcata, Humboldt County, California. The Starlings apparently were the 
victims of house cat depredation. In spite of close observation of many migrating flocks of Brewer 
Blackbirds that were common throughout the region at this time of year, no other Starlings were 
observed. 

The next report of a Starling in Humboldt County was on December 1, 1952, when Larry Werter 
and Tom Barry found one dead on the Arcata Bottoms, two miles west of Arcata. Mr. William 
Wooten confirmed the identification of the bird and reported the item to the writer on December 8. 
Unfortunately the bird had been destroyed before its significance was known. It is believed that, to 
this date, the records of these three Starlings constitute the most western stations for the Starling 
in the United States—Frep A. GLover, Wildlife Management Department, Humboldt State College, 
Arcata, California, January 5, 1953. 


Eastern Race of Yellow-bellied Sapsucker in Colorado.—On December 21, 1952, Miss 
Sadie Morrison observed a sapsucker at Morrison, Jefferson County, Colorado, in a small orchard, 
where it was feeding on frozen apples adhering to the trees. Due to the rarity of wintering sapsuckers 
in eastern Colorado, Dr. John L. Chapin and the undersigned visited the orchard the following day 
and tentatively identified the bird as an immature female of the eastern race. The bird was taken on 
December 23, and the identification verified, the plumage being in partial postjuvenal molt. This 
specimen (D.M.N.H. no. 26666) is the second substantiated record of the eastern race for Colorado. 
Niedrach and Rockwell (The Birds of Denver and Mountain Parks, 1939:104) list an adult male 
(D.M.N.H. no. 20497) collected on October 7, 1939, near Sullivan, Arapahoe County, 18 miles due 
east of Morrison.—A. Lanc Batty, Denver Museum of Natural History, Denver, Colorado, January 
10. 1953. 


Third Record of the Tropical Kingbird in California.—On the morning of October 7, 
1952, I saw two kingbirds at Point Lobos Reserve State Park, Monterey County, California, which 
had a dull brown, forked tail. Both birds were observed alternately dashing into the air, then perch- 
ing, in an open area which is dotted with Baccharis shrubs. At least one hour was spent in observa- 
tion of the two kingbirds. 

Later the two birds were shown to Laidlaw Williams who agreed that the back was olive green 
and that the tail was dull brown, without any white bordering or white tip, and distinctly forked. 
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The throat was white, not definitely outlined, but gradually shading to brilliant yellow underparts. 
The two birds were identical. Williams and I observed the birds for at least a half hour under ideal 
light conditions, close at hand. We concluded that both birds were the Tropical Kingbird (Tyrannus 
melancholicus) . 

Recent casual occurrences of this species north of its summer range have been summarized by 
Cogswell (Condor, 54, 1952:117). All recent Californian records have been made in October.—KEN 
Lecc, Point Lobos Reserve, Carmel, California, January 6, 1953. 


Northern Record of Nesting of Red-necked Grebe.—A pair of Red-necked Grebes (Colym- 
bus grisegena holbéllii) was found by David Walsh on July 18, 1949, nesting on an oxbow of the 
Itkillik River near its junction with the Colville River, Arctic Alaska. The nest contained three eggs. 
Floating vegetation was piled to a 5-inch high crown and the nest was located at the edge of the 
shoreline vegetation about thirty feet from shore. The birds were extremely wary and only after three 
cautious visits to the nest were both adults observed and identified at close range. The nesting bird 
would slink from the nest, cover the eggs and submerge in the water with the least provocation. This 
was our only sight record of this species in the course of six weeks spent on the Colville River. The 
author has been unable to find previous records of this grebe nesting this far north in Alaska— 
Ursan C. NEtson, Juneau, Alaska, January 29, 1953. 


Duetting in the Crimson-breasted Barbet.—On March 20, 1945, I was fortunate enough to 
observe two Crimson-breasted Barbets (Megalaema haemacephala) singing a duet at Cox’s Bazar, 
Bengal, India (now Pakistan). Early in the morning on this date I was watching birds in a mango 
grove when my attention was attracted to one of these barbets sitting motionless on a twig about 
15 feet from me and about 8 feet from the ground. As I watched, a second barbet flew to the same 
twig, sidled up to the first bird and presented it with a peepal fig. This was solemnly accepted and 
as solemnly swallowed. Since the sexes of this species are similar in appearance, I could not be sure 
of the sex but I am inclined to believe that the donor of the fig was the male. Then the “male,” sitting 
an inch or so from the “female” and facing in the same direction, began to sing. Much to my surprise 
the “female” began to sing also. Her voice was somewhat higher pitched than the “male’s” and alter- 
nated perfectly with his song. The combined effect of their voices was somewhat like this: tonk tenk 
tonk tenk tonk tenk, etc. The duet song, however, was little or no faster than the normal solo song. 
Both birds uttered each note with the bill slightly parted and at the same time a pronounced swell- 
ing would pulse in their throats. The song lasted for about one minute whereupon the “male” flew 
directly away. He returned in a few minutes with another fig and the entire performance was repeated. 
This occurred four times and then both birds flew in the direction that the male had previously taken 
on his sorties after figs. The entire performance, the presentation of the figs and the duetting, was 
conducted in a very restrained manner. 

Ostmaston (Ibis, 1941:310) remarks that the only true duet he has heard of among Indian birds 
is that of the Great Himalayan Barbet (Megalaema virens). 1 would be surprised if the Blue-throated 
Barbet (M. asiatica) did not also display this phenomenon. Its song is strongly reminiscent of M. 
haemacephala but has a rolling quality to each syllable. 

Duetting has been observed in African bargets also. Chapin, for instance, mentions duetting in 
Trachylaemus purpuratus (Birds of the Belgian Congo, 2, 1939:489) and in Lybius vielloti (p. 526). 
As an indication of duetting in the New World Capitonidae, Dr. Stephen W. Eaton told me that he 
had heard the Toucan Barbet (Semnornis ramphastinus) engage in this behavior at the Bronx Zoo 
in New York. Probably duetting is a fairly widespread practice among the Capitonidae. 

This type of behavior is found widely scattered throughout the entire class Aves. Penguins engage 
in mutual ceremonies involving posturing and duetting, according to Gillespie (A Book of King Pen- 
guins, London, 1932). There are many references in the literature to similar behavior among birds 
in almost every group including the passerines. Arthur A. Allen and Peter Paul Kellogg have sound 
recordings of duetting in the Black-billed Wren, Pheugopedius fasciato-ventris (Cornell Library of 
Natural Sound; disk 44-21B, cuts 3, 4 and 5), and the Musician Wren, Leucolepis phaeocephalus 
(C.L.N.S.; disk 45-40A, cuts 5, 6, 8 and 9). Duetting is apparently quite widespread among the 
Central and South American Troglodytidae. Fuertes mentions “counter singing” among various 
species, including Heleodytes (= Campylorhynchus) bicolor (Bird-Lore, 15, 1913:342). Laskey (Wil- 
son Bull., 56, 1944:27) records duetting in the Cardinal (Richmondena cardinalis). 
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It is quite likely that such mutual behavioral patterns serve to facilitate the synchronization of 
the physiological sexual “rhythms” in birds and thus help to insure breeding success. In regard to 
this opinion, see Armstrong (Bird Display and Behavior, 1947:162).—Wutt1am C. Dicer, Labora- 
tory of Ornithology, Department of Conservation, Cornell University, Ithaca, New York, February 
14, 1953. 


The Incubation Period of the Hutton Vireo.—Opportunity was afforded in March and 
April of 1953 to check closely on the incubation period of the Hutton Vireo (Vireo huttoni). Appar- 
ently nothing specific has been placed on record heretofore concerning the length of the period in this 
species. Van Fleet (Condor, 21, 1919:164) states that the eggs hatch “about two weeks after incuba- 
tion is started.” Incubation in the Bell Vireo has been precisely determined as 14 days (Nice, Condor, 
31, 1929:13; Pitelka and Koestner, Wilson Bull., 54, 1942:99). Bent’s review (U.S. Nat. Mus. Bull. 
197, 1950) of life history data on North American vireos indicates that incubation periods are usually 
14 days or less in the family Vireonidae, although the period for many species is reported only in 
rather general terms or not at all. For the White-eyed Vireo, 12 to 16 days has been recorded, a situa- 
tion which leaves some doubt concerning the accuracy of the extremes; however, Saunders (Wilson 
Bull., 27, 1915:321) made a definite determination of 15 days. The period of 16 days which I recorded 
in the Hutton Vireo was therefore somewhat unexpected. 

The nest under observation was in Berkeley, California, at my residence. Its location 6 feet up 
in a small Garrya tree made frequent inspection of its contents feasibly, a matter in which I was aided 
by my family when I was absent from town. The nest contained two eggs on March 22 and the birds 
were not sitting continuously on this date. On March 23 when there were three eggs the nest was 
covered apparently all day in a regular incubation routine. On March 24 there were four eggs in the 
morning. The first egg hatched sometime between 8:30 and 3:25 on April 8. Two more eggs had 
hatched by 8:30 a.m. on April 9 and by 12:30 on that date all four eggs had hatched. For the last 
egg hatched, assuming it was the last laid, a minimum incubation period of a few hours greater than 
16 days is indicated. None of the other eggs would appear to have hatched in any less time. As is 
normal in this species the eggs were continuously covered, one parent slipping on the nest the moment 
the other left it. The incubation period was not therefore prolonged by any unusual regime of inatten- 
tiveness——ALDEN H. MiLterR, Museum of Vertebrate Zoology, Berkeley, California, May 12, 1953. 


Recent Records of Some Hawaiian Honeycreepers.—For a number of years it has been 
common belief that many species of the Hawaiian honeycreepers (Drepaniidae) have become extinct. 
This strongly pessimistic view arose partly because of the obvious destruction of much of the native 
forest habitat on all the main Hawaiian Islands wherever people live or engage in agricultural indus- 
tries. Also, it is known that foreign, avian diseases have been introduced to the Hawaiian Islands and 
it was thought that they might have caused decimation of native bird life. Furthermore, many locali- 
ties where Hawaiian honeycreepers are abundant were visited by ornithologists seldom or not all in 
the decades following the extensive bird collecting of the 1890’s and the first few years of the twen- 
tieth century. 

While a considerable reduction of endemic species has indeed occurred on Oahu and Lanai, the 
loss has been more moderate on the larger islands, Hawaii and Maui. It is difficult to ascertain whether 
or not originally rare species of the latter islands survive today because of the inaccessibility of large 
tracts of virgin forests. The authors independently have had unusual opportunities to search for the 
rarer species on Hawaii and Maui at various times in the past decade. We have succeeded in finding 
some of them still thriving in restricted localities, whereas we have found no trace of others. 

Records establishing the continued existence of Palmeria dolei and Pseudonestor xanthophrys, 
not recorded on Maui since the 1890’s, are given at this time. These species were generally thought 
to be extinct. The existence of other species, such as Psittirostra psittacea and Psittirostra bailleui, 
reported in the 1930’s, is confirmed and established by collected specimens. We are grateful to the 
Board of Commissioners of Agriculture and Forestry of the Territory of Hawaii for permission to 
conduct our field studies in the territorial forest reserves of Hawaii and Maui. The scientific nomen- 
clature employed is that of Amadon (Bull. Amer. Mus. Nat. Hist., 95, 1950:157-262). 

Palmeria dolei. Crested Honeycreeper. On January 1 and 2, 1942, G. A. Macdonald and H. Stearns 
saw a bird, probably of this species, near the north rim of Kipahulu Valley, 6300 feet, Haleakala 
Volcano, Maui. This was communicated to Baldwin who made a trip to the same locality (between 
Wai Anapanapa and the divide separating Kipahulu and Waihoi valleys) on November 17, 1943, 
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and found this species. On November 23, 1943, at 5800 feet, one mile northwest of Puu Alaea on the 
north slope of Haleakala Volcano, he observed several other individuals closely. Telephoto movies, 
which revealed the crest on the forehead, were taken. 

In December, 1950, Richards went into this same area, about % mile northwest of Puu Alaea. 
On December 2, two individuals of this species were seen at close range, and on December 4 three 
were seen. On the 5th, four were seen and five or six others heard. The area in which these observa- 
tions were made was about five acres in extent and between the elevations of 6300 and 6700 feet. 
During this period three birds were found (nos. M.V.Z. 122607-8, 127162). 

This species was last reported seen in 1907 on Molokai (Bryan, Occas. Papers Bishop Mus., 4, 
1908:68). 

Pseudonestor xanthophrys. Parrot-billed Koa “Finch.” On December 4, 1950, about % mile 
northwest of Puu Alaea, 6400 feet, on the north slope of Haleakala Volcano, Maui, an individual of 
this species was found by Richards (no. M.V.Z. 127157). On the same day he observed another indi- 
vidual at the close range of 15 feet. The existence of this species has not been reported definitely since 
the 1890’s (Munro, Birds of Hawaii, 1944:121). 

Loxops coccinea coccinea. Akepa. This form, endemic to the island of Hawaii, was reported in 
August of 1938 to be fairly common at Keawewai, 6800 feet, Kau District (Baldwin, 1940, National 
Park Service, mimeo.:21). Baldwin saw another individual on July 20, 1941, on the Puu Oo Trail, 
between 2000 and 3000 feet, South Hilo District. On three occasions in 1941 and 1943 he found this 
bird on the Kalapana Trail, between 2430 and 2550 feet, Hawaii National Park, and on October 24, 
1948, he saw it near Keauhou, at 6800 feet, Kau District. On August 25, 26, September 26, 28 and 
October 25, 1950, at 4350 feet, on the north slope of Hualalai Volcano, about twelve individuals were 
observed by Richards. No doubt some of these were observed repeatedly on different days. Another 
one was seen by him at 5300 feet at Kipuka Akala, Kau District, November 3, 1950. This form was 
seen previously in Hawaii National Park in 1936-37, and one was found frozen in a pool at 13,010 
feet on Mauna Loa in 1943 (Munro, of. cit.: 109-110). 

Loxops coccinea ochracea. Akepa. On November 24, 1950, three small orange birds were seen in 
an Acacia koa growing in a gulch at an elevation between 2000 and 3000 feet, between Kipapa and 
Nakaaha areas, Hana District, on the south slope of Haleakala Volcano, Maui, by Amy B. H. Green- 
well. These very probably were individuals of this form, which has not been reported since 1894 
(Munro, op. cit.: 111). 

Hemignathus wilsoni. Akiapolaau. This species, endemic to the island of Hawaii, was reported 
by Baldwin in or near the area of the Hawaii National Park, from 4150 to 5500 feet, in 1938 and 1940 
(Baldwin, 1941, National Park Service, mimeo.: 19). He also saw it in the same area in 1941-46. 
It was found to be rather common locally by both authors (Baldwin, 1948-49; Richards, 1950) on 
the northeastern slopes of Mauna Kea and the eastern slopes of Mauna Loa, between 3900 and 7750 
feet. Specimens are in the Museum of Vertebrate Zoology. 

Psittirostra psittacea. Ou. Individuals of this species are reported having been observed in 
1936 and 1938-40 (Baldwin, 1941, op. cit.: 20) in the Hawaii National Park, Hawaii, and the Upper 
Olaa Forest Reserve, Puna District; Hawaii. In November, 1944, Baldwin saw approximately six in 
one day southwest of Napau Crater, 2650-2800 feet, Hawaii National Park, Hawaii. On October 15, 
1950, and January 14, 16, 17, 1951, this species was observed by Richards at 4000 feet, again in the 
Upper Olaa Forest Reserve. As many as eight to twelve individuals were heard and three seen in one 
day in this locality. Specimens found in this locality are in the Museum of Vertebrate Zoology. 

Psittirostra bailleui. Palila. This form, also, was found by both authors to be locally not uncom- 
mon in 1943 and 1948-49 by Baldwin and in 1950 by Richards on the western and northeastern slopes 
of Mauna Kea, Hawaii, at elevations between 7750 and 8300 feet. Specimens are in the Museum of 
Vertebrate Zoology. This species was last reported seen in 1937 on Mauna Kea (Munro, of. cit.:125). 

In the field a sharp lookout was kept at all times by both of us for such forms as the Mamo, 
Drepanis pacifica, the Ula-ai-hawane, Ciridops anna, the Akialoa, Hemignathus obscurus obscurus, 
and the Nukupuu, Hemignathus lucidus affinis, but without success. Both of us, independently, made 
several special trips to type localities in an effort to locate the Greater Amakihi, Loxops sagittirostris, 
the Greater Koa “Finch,” Psittirostra palmeri, the Lesser Koa “Finch,” Psittirostra flaviceps, and the 
Kona “Finch,” Psittirostra kona. These searches proved unsuccessful—LAWRENCE P. RICHARDS, 
Museum of Vertebrate Zoology, Berkeley, California, and Pavt H. BALpwin, Department of Zoology, 
Colorado Agricultural and Mechanical College, Ft. Collins, Colorado, May 13, 1953. 
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NOTES AND NEWS 


Dr. Ernst Mayr, Curator of the Whitney- 
Rothschild Collection, American Museum of 
Natural History, has been appointed Alexander 
Agassiz Professor of Zoology in the Museum of 
Comparative Zoology, Harvard University. Mr. 
James C. Greenway, Jr., has been appointed 
Curator of Birds in the Museum, succeeding the 
late James L. Peters, and Mr. Raymond A. Payn- 


ter, Jr., has been appointed Assistant Curator of 
Birds. 


Dr. Charles G. Sibley has been appointed As-- 
sociate Professor of Ornithology at Cornell Uni- 


versity following the retirement of Arthur A. 
Allen. 


Stanley G. Jewett was awarded an honorary 
degree of Doctor of Science by Oregon State Col- 
lege on June 8, 1953, in recognition of a life time 
of work as an ornithologist and biologist in the 
Pacific Northwest. Dr. Jewett retired from the 
United States Fish and Wildlife Service in 1950 
after approximately 40 years of professional work 
in the wildlife field. 

Masauji Hachisuka died in Japan on May 14, 
1953, at the age of 50. He was especially well 
known to west coast aviculturalists and ornithol- 
ogists. His book on the Dodo, just published, 
is reviewed in this issue. 

The American Ornithologists’ Union will hold 
its seventy-first stated meeting in Los Angeles, 
California, October 21-25, 1953. This is the first 
meeting of the Union to be held in Los Angeles 
and the third on the Pacific Coast. It should be 
noted that the meetings extend from Wednesday 
to Sunday, the public sessions for papers begin- 
ning on Thursday. This schedule is planned in 
order to make use of the weekend and facilitate 
participation by those with limited time free from 
other commitments. Requests for hotel reserva- 
tions should be made to Jean Delacour, chairman 
of the local committee, Los Angeles County Mu- 
seum, Los Angeles, California. Concerning the 
scientific program, address the Secretary of the 
Union, Albert Wolfson, Northwestern University, 
Evanston, Illinois. 


The 11th International Ornithological Con- 
gress, presided over by Sir Landsborough Thom- 
son, London, will be held in Basel, Switzerland, 
from May 29 to June 5, 1954. 

During the week of the Congress, five days will 
be devoted to meetings and two to excursions. 
Before and after the Congress (May 25-28 and 
June 7-19) excursions will be arranged to enable 
members to become acquainted with the Swiss 
avifauna, especially of the Alps and Lower Alps. 
The Congress fee is 30 Swiss francs. 

The prospectus, containing registration form 
and detailed information, will be distributed this 
summer. Applications to attend, and to contribute 
scientific papers, should be sent in before Febru- 
ary 28, 1954, and addressed to: 11th Interna- 
national Ornithological Congress, Zoological Gar- 
den, Basel, Switzerland. 


PUBLICATIONS REVIEWED 


Tue Dopo Anp Kuinprep Birps. By Masauji 
Hachisuka. H. & G. Witherby, London, xvi + 
250 pp. 1953. £6. 

Marquis Hachisuka, who lived in California for 
several years after more than a decade spent in 
Western Europe, has not lived to see his last work 
published. It is a pity, as “The Dodo and Kin- 
dred Birds” is a beautiful book, well printed and 
illustrated with 22 plates, eleven in color, and 
numerous text figures. It constitutes a compre- 
hensive study and revision of the birds of the 
Mascarene Islands, in the Indian Ocean, most of 
which became extinct during the seventeenth and 
eighteenth centuries, soon after their discovery. 
The islands were then inhabited by the huge 
flightless birds of the Pigeon family, the Dodos 
and Solitaires, as well as by other striking forms 
such as large Rails, and Parrots. Extinct birds al- 
ways have a fascination and Hachisuka had long 
been greatly interested in them. His documenta- 
tion is excellent and his work painstaking. The 
bibliography is complete and very useful. Al- 
though not everyone will agree with a few of his 
conclusions and some of his systematics, this book 
will remain for a long time to come the standard 
work on the amazing past and present avifauna 
of these isolated islands——JEAN DELACOUR. 
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COOPER SOCIETY MEETINGS 


ANNUAL BUSINESS MEETING 


The annual business meeting of the members 
of the Cooper Ornithological Society (a corpora- 
tion) was called to order by President J. R. Pem- 
berton in the lecture hall of the Los Angeles 
County Museum, Los Angeles, California, at 
8:00 p.m., April 28, 1953. The minutes of the 
1952 meeting were read and approved. Jean Dela- 
cour, chairman of the proxie committee, reported 
73 members present in person and proxies held 
for 779. A quorum was declared present. 

President Pemberton then called on the nom- 
inating committee for the board of directors to 
submit its report. The committee consisted of 
W. Lee Chambers, chairman, Frances Roberts 
and Wilson C. Hanna. Mr. Hanna presented the 
following slate of names in nomination: John 
Davis, C. V. Duff, Ed N. Harrison, Jean M. Lins- 
dale, Alden H. Miller, John R. Pemberton, Frank 
A. Pitelka, William J. Sheffler, J. C. von Bloeker, 
Jr. Upon the president’s call for further nomina- 
tions, Hildegarde Howard nominated Kenneth E. 
Stager. Stager declined the nomination and the 
motion to elect the original slate of names pro- 
posed by the nominating committee was passed 
with two dissenting votes from the floor. 

Mr. C. V. Duff, business manager, then pre- 
sented a report on the financial condition of the 
Society —KENNETH E, StAceEr, Secretary. 


SOUTHERN DIVISION 


Marcu.—The monthly meeting of the South- 
ern Division of the Cooper Ornithological Society 
was held on March 31, 1953, at the Los Angeles 
County Museum, with 60 members and guests 
present. The following names were proposed for 
membership: Robert W. Ficken, 75 Nassau Rd., 
Oceanside, N.Y., by Alden H. Miller; Henry G. 
Hill, 465 S. 15th St., San Jose, Calif., and Leonard 
Peterson, Lakeside, Neb., by Jack von Bloeker; 
Roger Wayne Brown, Box 933, Dixon, Calif., 
and James Russell Werner, P.O. Box 145, Good- 
year, Calif., by C. V. Duff. 

Lewis Wayne Walker requested ten minutes to 
discuss his project to trap a pair of California 
Condors. 

Dr. Thomas R. Howell described his recent 
“Impressions of Nicaraguan Birds,” illustrated 
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with colored slides and specimens.—Dorotuy E. 
GRONER, Secretary. 


Aprit.—The monthly meeting of the Southern 
Division of the Cooper Ornithological Society 
was held on April 28, 1953, at the Los Angeles 
County Museum, with 80 members and guests 
present. The following names were proposed for 
membership: Maurice Machris, Statler Center 
Bldg., 652 S. Figueroa St., Los Angeles 17, Calif., 
by J. R. Pemberton; Mrs. Hall L. Schumacher, 
7027 Sycamore Ave., Seattle 7, Wash., by F. H. 
Boynton; Lynn Burnham Barlow, 1017 Pine St., 
Santa Monica, Calif. Fred D. Bartleson, Jr., 
Dept. of Biology, University of Florida, Gaines- 
ville, Fla., Eugene Allen Le Febvre, 2300 E. Co. 
Rd. E, White Bear 10, Minn., and Walter H. 
Shackleton, Rt. 1, Box 76-A, Prospect, Ky., by 
C. V. Duff; Dr. J. Harold Ennis, Curator, Cor- 
nell College, Mt. Vernon, Iowa, and James Wood- 
ford, 233 Roehampton Ave., Toronto 12, Ontario, 
Canada, by J. C. von Bloeker, Jr. 

Ed Harrison and Frances Roberts showed their 
“Condor Slides in Color,” and also a colored mo- 
tion picture showing various activities of the 
California Condor, narrated by J. R. Pemberton. 
—Dorortny E. Groner, Secretary. 


NORTHERN DIVISION 


May.—The monthly meeting of the Northern 
Division of the Cooper Ornithological Society 
was held on May 7, 1953, at the University of 
California. 

Alexander Sprunt told members of a forth- 
coming hearing before the California Fish and 
Game Commission concerning a permit for the 
taking of California Condors for zoo specimens. 
Following discussion, a motion was passed calling 
the attention of the Commission to a resolution 
passed at the January, 1950, meeting of the 
Northern Division disapproving of the granting 
of such permits and reaffirming this objection. 

Field observations included report of Stilt 
Sandpiper in the Imperial Valley, California, on 
April 29, by Mr. Sprunt. 

Howard Cogswell commented on a loon mi- 
gration census being made by Laidlaw Williams 
and appealed for observations by other members. 

The speaker of the evening, Frank A. Pitelka, 
presented a report on “Ecological Studies of Small 
Birds and Mammals in Northern Alaska.”—Ros- 
ERT K. SELANDER, Secretary. 








Concerning Cooper Society Memberships and Subscriptions 
Address C. V. Durr, Business Manager, 1922 Tamarind Avenue, Hollywood 28, Calif. 


Send dues, address changes, and advertisements to 
Jack C. von Bloeker, Jr., Treasurer, 161 West 121st St., Los Angeles 61, California. 


For Sale, Exchange, and Want Column—Each member of the Cooper Society is entitled to one 
short advertising notice in any issue of the Condor free. Notices of over 3 lines will be charged for 
at the rate of 25 cents per line. Send advertising copy to Jack C. von Bloeker, Jr. 








For Sate—Auk, vols, 40-69 (1933-1952), inclusive, in good condition, $40.00, plus postage— 
Cuester C. Lams, Escobedo 69, Irapuato, Guanajuato, Mexico. 


For Sate—The Ornithological Library of the late Dr. Louis B. Bishop. Catalogue sent on request. 
—F.N. Bassett, 722 N. Orange Dr., Los Angeles 38, Calif. 


For Sate—Auk, vols. 21-27 (1904-1910), inclusive, bound in buckram and red leather, $35,00, 
postage extra—Muss C. A. Paront, 575 Vincente Ave., Berkeley 7, Calif. 


For Sare—Murray’s Check-list of the Birds of Virginia (Virginia Society of Ornithology, 1952, 
113 pp., paper), $1.00 postpaid—A. O. ENctisH, 2803 Rosalind Ave., S.W., Roanoke, Virginia. 


For Sate—Loomis’ Review of Albatrosses, Petrels and Diving Birds, $3.00; Howell’s Birds of 
Alabama, $3.00; Friedmann’s Birds Collected by Frick Expedition to Ethiopia and Kenya Colony, 
Passeres, $3.50.—Witu1AM G. REEDER, 4725 Brynhurst Ave., Los Angeles 43, Calif. 


BrnocuLar Data—For details on how to use, choose and check a binocular for birding read our 
article, “Know Your Binoculars,” published in Audubon Magazine, fully illustrated, reprint 10¢; 
no charge if you mention membership in the Cooper Ornithological Society. If your glass needs repair 
or coating, send it to us for a free estimate. If you need a new one, send for our free list of American, 
German and Japanese glasses—all guaranteed adjusted to U.S. Government specifications, and sent 
on 20 days’ free trial. Liberal trade-in allowance. We also check glasses without charge and answer 
questions personally. If you have a binocular problem, let us help you solve it—-THr REICHERTS, 
Mirakel Repair Co., Mount Vernon 15, N.Y. 








